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Chairman, Subcommittee on Commerce, 

Consumer and Monetary Affairs 
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Dear Mr. Chairman: 

As you requested, we have assembled information on the seriousness of consumer-related 
problems with seafood. We have emphasized seafood safety from the standpoint of human 
health and have also provided information on the misrepresentation issue involving the 
packaging of seafood. 

As arranged with your office, unless you publicly release its contents earlier, we plan no 
further distribution of this report until 30 days after the date of this letter. At that time we 
will send copies to other appropriate congressional committees; the Secretary, Department of 
Health and Human Services; the Commissioner, U.S. Food and Drug Administration; the 
Director, the Centers for Disease Control; the Under Secretary for Oceans and Atmosphere, 
Department of Commerce; the Administrator, U.S. Environmental Protection Agency; the 
Assistant Secretary - Policy, Budget, and Administration, Department of the Interior; the 
Director, U.S. Fish and Wildlife Service; the Director, U.S. Geological Survey; the states 
contacted during the review; and the Director, Office of Management and Budget. We will 
also send copies to other interested parties upon request. 

This report was prepared under the direction of John H. Luke, Associate Director. Other 
major contributors are listed in appendix VI. 

Sincerely yours, 

J. Dexter Peach 
Assistant Comptroller General 



Executive Summary 

Purpose Growing public awareness and concerns about seafood contamination 
have sparked a renewed interest in seafood safety. Concerns have been 
expressed that federal initiatives to protect consumers are not sufficient 
and a mandatory seafood inspection system should be implemented. 

Because of these concerns and the attention given to seafood safety, the 
Chairman, Subcommittee on Commerce, Consumer and Monetary 
Affairs, House Committee on Government Operations, asked GAO among 
other things to gather information on the nature, extent, and seriousness 
of seafood safety problems; identify the governmental activities that 
address the issue; and obtain expert views on the need for changes, such 
as the need for a mandatory seafood inspection system or other changes 
in existing programs. 

Background Seafood can be exposed to a variety of biological and chemical contami- 
nants that can cause acute or chronic illness in humans. Biological 
pathogens (including naturally occurring, water-borne and sewage- 
related bacteria and viruses) are among these contaminants. Naturally 
occurring, biologically produced toxins can also be present under certain 
conditions in some finfish and shellfish. Chemical contaminants such as 
heavy metals and pesticides are also present in our waters and trace 
levels in some seafood. Various federal and state activities exist to moni- 
tor and assess contaminants in seafood. 

Results in Brief GAO'S findings on seafood safety were essentially threefold: 

l Seafood illness data reported to the Centers for Disease Control from 
1978 to 1984, while recognized as incomplete, represented about 5 per- 
cent of all food-borne illness cases. In addition, the U.S. Food and Drug 
Administration (FDA) in 1986 found adverse seafood samples-those in 
violation of regulations and requiring action-about 29 percent of the 
time, but the majority of these adverse findings would not be considered 
direct threats to human health. (Ch. 2.) 

l Unlike the meat and poultry industry, the seafood industry is not sub- I, 
ject to mandatory, loo-percent product inspection by the federal gov- 
ernment. However, federal and state agencies perform safety-related 
inspections, data gathering, and research activities to help monitor the 
condition of the nation’s seafood. (Ch. 3.) 

l Many experts said that seafood safety problems do not reflect the need 
for major changes in federal programs. However, they identified specific 
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Executive Summary 

areas for improvement, such as better tests for microbiological patho- 
gens and more research on chemical contamination and human illness. 
(Ch. 5.) 

On the basis of this information, GAO believes that there does not appear 
to be a compelling case at this time for implementing a comprehensive, 
mandatory federal seafood inspection program similar to that used for 
meat and poultry. 

GAO’s Analysis 

Extent and Nature of 
Seafood Safety Problems 

Data on seafood safety from the Centers for Disease Control are 
acknowledged to be incomplete. However, they can provide at least an 
indication of the extent and nature of seafood safety problems. For the 
1978-84 period, 100,166 food-borne illness cases were reported to the 
Centers. Seafood was associated with about 5 percent of these cases, 
and five deaths occurred. The data also showed that most of the sea- 
food-borne illnesses were associated with three species groups. Two 
groups include finfish that can generate biological toxins-ciguatoxin or 
scombrotoxin-capable of causing acute illness. The third group, repre- 
senting about 53 percent of seafood illness cases, was molluskan shell- 
fish that can accumulate high levels of disease-causing agents, or 
“pathogens.” When contaminated mollusks are eaten raw or 
undercooked, they may inflict humans with vibrio cholerae, hepatitis, or 
other serious illnesses, which in some cases may become chronic or fatal. 

In fiscal year 1986, FDA'S analysis of 6,528 samples identified 1,881 (29 
percent) that were not in compliance with federal regulations for con- 
taminants and proper labeling. To get an indication of the human health 
implication of these findings, GAO reviewed a portion of the noncomp- 
liant samples. GAO found that about 78 percent were not a direct threat 
to human health and that much of the remaining threat could be neu- 
tralized through proper cooking. 

Seafood is exposed to an indeterminable number of chemicals, including 
heavy metals, polychlorinated biphenyls, and pesticides. Experts note 
that because of difficulties in developing direct relationships, much 
remains unknown regarding the levels of chemical exposure and human 
illness. Federal action levels have been established for 15 hazardous 
chemical substances that have been found in seafood, most of which are 
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suspected to be or are potentially carcinogenic or mutagenic. In fiscal 
year 1986, FDA tested 1,299 of the 6,528 samples for chemicals and 
found 118 adverse samples. 

Federal and State Seafood While not subjected to the concept of loo-percent product inspection by 

Programs the federal government, the seafood industry is subject to monitoring 
and assessment by federal and state agencies. FDA, the National Oceanic 
and Atmospheric Administration (KOAA), the Environmental Protection 
Agency (EPA), and sev-era1 other federal agencies are involved with sea- 
food safety and product misrepresentation. Their activities include 
inspection, product sample analysis, regulatory and enforcement activ- 
ity, research, data gathering, and technical assistance to states and the 
industry. FDA estimates that it samples less than 1 percent of the domes- 
tic seafood and 3 percent of imported seafood products. FDA believes its 
efforts, while limited, are made more effective in that they are targeted 
to potential problem areas. NOAA estimates that it inspected about 10 
percent of seafood consumed in fiscal year 1987 through its voluntary 
seafood inspection program. 

In addition to other activities, FDA evaluates state shellfish safety pro- 
grams. Notwithstanding state program improvements, 9 of the 24 states 
evaluated by FDA were found in fiscal year 1987 to have major problems 
in implementing programs, such as the assessment and classification of 
harvest areas, patrol and enforcement, and processing plant inspections. 
Limited resources were cited as a major reason why many states are 
having these problems. 

Several federal initiatives of particular interest are currently underway. 
These include (1) two studies involving biological contamination of 
shellfish by NOAA and EPA, (2) the development of a risk information sys- 
tem for chemical contamination by EPA and (3) the development of a sys- 
tem by NOAA to reduce biologic hazards by focusing on critical control 
points in seafood harvesting and processing operations. 

Expert Views on Seafood 
Safety 

According to many government and private experts, problems with sea- ’ 
food safety are not major or widespread. However, many identified cer- 
tain problem areas and opportunities for improvement. They expressed 
particular concern about (1) consumption of contaminated shellfish and 
(2) chemical contamination of seafood. Many experts suggested the need 
for greater resource commitment to these problems. 
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Executive Summary 

GAO Observations On the basis of the information GAO gathered and the views of experts 
GAO interviewed, there does not appear to be a compelling case at this 
time for implementing a comprehensive, mandatory federal seafood 
inspection program similar to inspections used for meat and poultry. 
Among the factors leading GAO to this conclusion are that (1) available 
seafood-borne illness data, while recognized as incomplete, do not indi- 
cate widespread problems with the nation’s seafood, (2) current federal 
and state monitoring and assessment activities, though recognized as 
limited, provide checks on seafood safety concerns and conditions, and 
(3) problem areas identified, such as incomplete knowledge on chemical 
contamination and the need to encourage proper cooking of seafood, are 
not generally the type that would be solved by a mandatory inspection 
program. 

GAO believes that continuing attention and support are needed for a 
number of initiatives, including the development of the seafood surveil- 
lance model, research on chemical contaminants and tests of shellfish- 
growing waters, and increased public awareness of the known safety 
risks associated with eating raw shellfish. In addition to improving sea- 
food safety, these activities could help provide a basis for designing a 
mandatory inspection program in the future, should one be deemed 
necessary. 

Recommendations GAO is making no recommendations, 

Agency Comments GAO discussed this report with the principal federal agencies and 
included their comments where appropriate. However, as requested, GAO 

did not obtain written agency comments or state and industry comments 
on a draft of this report. 
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Introduction 

The U.S. annual per capita consumption of seafood has increased over 
the past several years after a considerable period of relative stability. 
From 1910 to 1980, annual per capita consumption primarily remained 
between 10 and 12 pounds. In 1986 per capita consumption reached 
nearly 15 pounds, which, compared with 12.9 pounds in 1981, repre- 
sents a 16-percent increase during the period. Medical research may 
have been responsible for some of the increase, having linked potential 
health benefits from higher seafood consumption with reduced intake of 
protein sources high in saturated fats. 

Medical research and related scientific papers have drawn relationships 
between the consumption of fish and fish oils and lower mortality from 
coronary heart disease and strokes. Such work has indicated that sea- 
food and/or fish oils can play a role in 

. reducing levels of cholesterol and triglycerides, which have been linked 
to heart disease; 

l favorably altering the balance of lipoproteins in the blood so as to 
reduce deposits on artery walls; and 

l reducing cell clotting leading to heart attacks and strokes. 

In addition, seafood has long been recognized as an easily digestible food 
and an excellent source of amino acids necessary for constructing body 
protein. 

Aside from the health benefits of seafood, however, there are concerns 
about its safety in view of the various types of contamination it may be 
exposed to. Opportunity exists for both biological and chemical contami- 
nation, which can occur in seafood species in the natural environment, 
as well as during subsequent handling, processing, distribution, and 
final preparation for serving. Various aspects of seafood safety have 
been periodically assessed and discussed over many years. In fact, the 
consumption of raw molluskan shellfish’ has been a topic of special con- 
cern for most of this century. Illness outbreaks and death from typhoid 
fever bacteria in shellfish during the first quarter of this century 
prompted action that led to the establishment of the National Shellfish 
Sanitation Program (NssP) in 1925. 

Concern over seafood safety during the last 20 years has resulted in sev- 
eral legislative proposals and information gathering, including the pro- 
posed Fishery Products Protection Act of 1967 and the proposed 

’ Molluskan shellfish are oysters. clams, and mussels. 
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Wholesome Fish and Fishery Products Act of 1969. In 1974 oversight 
hearings on fish processing and inspection were held, and later in 1979 
the Congressional Research Service prepared a comprehensive informa- 
tional report, Food Safety: Where Are We?, at congressional request, 
which presented facts on the state of seafood and related governmental 
programs and activities. GAO has also addressed elements of the seafood 
safety issue, as well as other topics that have a bearing on the issue. 
Appendix III provides a list of these reports. 

Recent Concerns Recent initiatives and publicity have again focused attention on govern- 

About Seafood Safety 
ment seafood inspection and monitoring activities. These initiatives 
reflect a perception that seafood consumption may pose unacceptable 
health risks because seafood is not inspected in a fashion similar to that 
for meat and poultry under the direction of the U.S. Department of Agri- 
culture. Some charge that major governmental reforms are necessary to 
reduce serious health threats posed by contaminated seafood that enters 
commerce because of limitations in existing inspection programs. 

As a result of a congressional request, the Congressional Research Ser- 
vice assembled information on the concept of mandatory seafood inspec- 
tion. Its report, Mandatory Federal Seafood Inspection: An Overview, 
issued in November 1983, provided highlights on the U.S. fishing indus- 
try and contrasted the current inspections of fishery products with the 
mandatory programs regulating meat and poultry. The report also posed 
some fundamental policy questions to be discussed by lawmakers con- 
sidering whether governmental programs and responsibilities for sea- 
food safety needed to be strengthened. These questions addressed costs 
and benefits, the nature of the seafood industry, domestic and imported 
seafood considerations, and what agency should have this responsibil- 
ity. While this information did not provide a basis for making a decision 
on this issue, legislation was introduced in the 98th, 99th, and currently 
the 100th Congress calling for the establishment of a mandatory pro- 
gram of continuous seafood inspection similar to existing inspection pro- 
grams for meat and poultry. No action has been taken by the Congress 
on the current bill, H.R. 1483, introduced on March 9, 1987. 

In April 1983, a consumer advocacy group, Public Voice for Food and 
Health Policy, issued a report, A Market Basket of Food Hazards: Criti- 
cal Gaps in Government Protection, which provided information on 
health problems possibly caused by contaminated food, including sea- 
food. The report characterized governmental programs as inadequately 
designed to protect consumers from seafood contamination, claiming 
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these programs did not prevent seriously contaminated seafood from 
entering the marketplace. In 1986 Public Voice issued another report, 
The Great American Fish Scandal: Health Risks Unchecked, which pre- 
sented information on health risks from contaminated seafood, food- 
borne illness data, and governmental programs addressing seafood 
inspection activities. The report concluded that the health risks, illness 
data, and a limited patchwork of government programs supported the 
need for mandatory seafood inspection. 

On June 14, 1984, we issued our report, Problems In Protecting Consum- 
ers From Illegally Harvested Shellfish (Clams, Mussels, and Oysters), 
GAO/HRD-84-36, which presented information on problems facing federal 
and state authorities and the shellfish industry in ensuring that safe 
shellfish enter the marketplace. We cited problems with state shellfish 
programs concerning the survey and classification of growing waters, 
patrolling growing waters, limitations in fines and penalties to deter ille- 
gal harvesting, and related concerns affecting shellfish safety. 

In 1987 the National Oceanic and Atmospheric Administration (SOA;\), 
through the National Marine Fisheries Service (NM%), started to develop 
a plan for a seafood surveillance system model for domestic and 
imported seafood, focusing primarily on safety control points on fishing 
vessels and in food processing operations. According to NMFS officials 
responsible for the project, a critical objective of the project is to 
address the facts about the nature and extent of the seafood safety 
problems and design a system targeted at particular problem areas. The 
National Academy of Sciences, as part of its work with NMFS on this pro- 
ject, will review the various types of biological contaminants that sea- 
food could be exposed to and available seafood-borne illness data. NMFS 

officials believe this project can provide a surveillance system model 
that can effectively address biological contamination problem areas 
with seafood safety and have the support of the involved government 
agencies and major industry leaders. 

c 
On October 23, 1987, a bill (S. 1813) designed to reduce food-borne dis- 
ease and improve the inspection of meat, poultry, and fish was intro- 
duced in the U.S. Senate. The bill provides authority for a testing ’ 
program for microbiologic pathogens and chemicals in seafood. The bill 
was referred to the Senate Committee on Agriculture, Nutrition and For- 
estry, and currently remains with the Committee. 
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Objectives, Scope, and In an August 26, 1986, letter and subsequent meetings, the Chairman, 

Methodology 
Subcommittee on Commerce, Consumer and Monetary Affairs, House 
Committee on Government Operations, asked GAO to provide information 
on the nature, extent, and seriousness of consumer-related problems 
with seafood from the standpoint of human health; identify government 
activities that address the issue; and obtain current views of govern- 
ment and private experts on seafood safety problem areas and the need 
for changes in government programs. We were also asked to gather 
information on the issue of seafood misrepresentation (i.e., product sub- 
stitution, mislabeling, short-weighting). We did not conduct a review of 
the efficiency or effectiveness of the federal or selected state govern- 
ment programs and services identified in the assignment. However, we 
have issued other reports on related topics that have addressed the effi- 
ciency and effectiveness of federal and state programs. For example, 
some of the more recent reports have addressed the issues of water pol- 
lution and food inspection, including monitoring for pesticides and sam- 
pling procedures. 

To obtain proper geographical coverage for these issues, we selected 
regional areas and states that had significant seafood harvesting and 
processing activity as well as federal activity addressing seafood safety 
concerns. In this regard, we selected several states along the Atlantic, 
Gulf, and Pacific Coasts of the United States (including Alaska), repre- 
senting the majority of the marine and estuarine areas. We also selected 
several interior states that are essentially seafood receiver states, i.e., 
states having limited or no seafood processing or repacking activity. 

With regard to federal programs and services, our work was performed 
at the offices of the US. Food and Drug Administration (FDA) headquar- 
ters, in Washington, D.C., and Rockville, Maryland, and several regional 
and district offices, and the Centers for Disease Control (CDC) in Atlanta, 
Georgia. In addition, we conducted our work at several organizational 
components of NOAA, in Washington, D.C., and Rockville, Maryland, 
including ~~MFS and several of its regional facilities; the National Ocean 
Service; and the Office of Oceanic and Atmospheric Research. We also 
conducted our work at the Environmental Protection Agency (EPA) in 
Washington, D.C., and at selected EPA regional offices. Some work was 
performed or information was obtained from several other federal agen- 
cies, including the U.S. Fish and Wildlife Service, the US. Geological 
Survey, and the National Institute of Environmental Health Sciences. 

To obtain information on federal programs, we conducted interviews 
with federal agency officials and managers responsible for programs 
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directly addressing or contributing to data gathering on this issue. Inter- 
views were conducted to obtain fundamental information on program 
objectives and findings and to obtain the views and perspectives of 
these representatives on problem areas and suggestions for changes in 
government activity. We also reviewed pertinent agency documents, 
reports, and data describing program activities. We did not indepen- 
dently verify these or other data provided by federal agencies. 

To provide a basis for our review on the nature, extent, and seriousness 
of seafood safety problems, we obtained information on the various 
types of biological pathogens, toxins, and parasites that may contami- 
nate seafood and cause illness in human beings. Information on these 
contaminants was obtained by reviewing various recognized reference 
materials, reports, and articles on seafood illness-causing agents and 
through interviews we held with government and private sector experts 
on this issue. We also obtained information on chemical contamination 
of seafood and the current state of knowledge of the relationships 
between levels of chemical contamination and human illness. We 
reviewed federal reports and special studies on this topic and obtained 
additional insight from interviews with federal officials and managers 
in FDA and EPA. 

To provide some perspective on the types and the seriousness of con- 
taminants in seafood, we obtained information on reported seafood- 
borne illness in the United States. Specifically, we reviewed reports and 
records maintained by CDC. This involved interviewing key program offi- 
cials at CDC and reviewing published food-borne illness reports and 
unpublished data and files. 

To obtain a perspective on the nature and extent of seafood problems 
found by FDA, we reviewed selected information on seafood sample anal- 
ysis activity contained in the agency’s Program Oriented Data System 
(~0~6) and district office data systems. We focused our attention on sam- 
ples taken in 1986 that were determined by FDA to be adverse, i.e., those 
requiring some type of regulatory action by FDA or voluntary corrective 
action by the responsible seafood establishment or importer. . 

We used PODS to select eight district offices whose seafood sample analy- 
sis workload represented about 80 percent of the total number of 
adverse samples found by FDA in 1986. Our selection of FDA district 
offices was also made to provide geographic coverage of the United 
states, including East Coast, Gulf of Mexico, and West Coast districts of 
FDA where the majority of seafood processing establishments are 
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located, as well as ports of entry for imported seafood products, such as 
New York City and Los Angeles. We also used PODS to identify selected 
information on agencywide seafood sample analysis activity. We used 
district office data systems and files at the eight district offices we 
selected for more detailed review of adverse seafood samples. We noted 
differences in PODS and district office data systems concerning the 
number of adverse samples identified. FDA officials advised us that they 
were aware of some data problems and were working to reconcile PODS 

and district office data systems. We did not attempt to reconcile data 
system differences. 

Our review of FDA'S adverse seafood samples provides a representation 
of FDA findings for fiscal year 1986. However, these data cannot be used 
to project the safety of seafood nationwide because of the targeted 
approach FDA uses in selecting samples. A detailed description of our 
review of FDA'S adverse seafood sample findings is contained in appen- 
dix II. 

Our work at state agencies included visits to agencies in 11 states and 
telephone contacts with agency representatives in 9 additional states. 
We conducted interviews with officials and program representatives of 
these state agencies and reviewed readily available state agency docu- 
ments, reports, and data on their programs and activities. The purpose 
of this work was to (1) obtain basic information on seafood-borne illness 
in the state, state programs involved in seafood establishment inspection 
and sample analysis, and monitoring and enforcement of harvesting 
areas and (2) obtain state officials’ views on the seafood safety issue 
and changes they believe are needed to better address the issue. We did 
not independently verify the data provided by state agencies, 

We conducted interviews with several academicians, private sector 
experts, and association representatives. Our objective was to obtain 
their views on the nature and extent of problems with seafood safety 
and their suggestions for needed changes in government programs 
related to the seafood safety and misrepresentation issues. 

In total, during our review we interviewed about 350 federal and state 
government representatives and private sector and academic experts. 
Because of the numerous topics covered during our review, and the 
varying knowledge and interests of the public and private sector experts 
we contacted, we focused our interviews on topics that the interviewees 
were familiar with and, therefore, did not ask the same questions of all 
persons interviewed. 
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Our review was primarily performed between September 1986 and Sep- 
tember 1987, with additional information obtained through December 
1987. We performed our work in accordance with generally accepted 
government auditing standards. As requested, we did not obtain official 
comments on a draft of this report. However, we sought the views of 
responsible federal and state officials during the course of our work and 
incorporated them in the report where appropriate. 
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Biological and Chemical Contamination 
in Seafood 

Seafood can be exposed to a wide variety of biological and chemical con- 
taminants that, in turn, can cause illness in humans, Such contamination 
can occur in the natural environment as well as during subsequent han- 
dling, processing, and final preparation of seafood products. Seafood is 
not unique in this regard-all food products can be exposed to various 
types of contamination at any number of stages between the actual 
growing areas and the ultimate preparation for human consumption. 

CDC statistics on food-borne illness, while generally recognized as incom- 
plete, indicate that seafood-related illness represented about 5 percent 
of all reported food-borne illness cases during the period 1978 to 1984. 
Most of the reported seafood illnesses were associated with two finfish 
groups that can transmit biologically produced chemical toxins and with 
molluskan shellfish, which can transmit microbiological pathogens. Our 
review of FDA'S adverse seafood samples for 1986 showed that about 78 
percent of the adverse findings would not generally be considered as 
serious, direct threats to health. An additional 8 percent of the remain- 
ing adverse samples that would be categorized as serious sample find- 
ings were related to pathogens that would be effectively neutralized 
when the product is properly cooked. The majority of the other adverse 
findings considered serious were related to chemicals identified in the 
seafood samples. 

Seafood can be exposed to an indeterminable number of chemicals, 
including heavy metals, pesticides, and polychlorinated biphenyls (PCB). 

FDA and EPA have established action levels for 15 hazardous chemicals 
that have been found in seafood. Because of the difficulties in establish- 
ing direct relationships, much remains unknown about the effects of 
varying levels of chemical contamination and human illness. 

Seafood Can Transmit Seafood may be exposed to a variety of pathogens, biological toxins, and 

Pathogens, Natural 
parasites that can cause acute illness in humans. Exposure to these con- 
taminants can occur in finfish, crustaceans, or mollusks either in their 

Toxins, and Parasites natural environment or through subsequent handling. The majority of 
seafood-related illnesses reported to CDC were attributed to two species 
groups of finfish that can produce biological toxins (ciguatoxin and I 
scombrotoxin) and raw or undercooked molluskan shellfish that trans- 
mit pathogens. 
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Chapter 2 
Biological and Chemical Contamination 
in Seafood 

Seafood Pathogens Disease-causing pathogens that can contaminate seafood include a vari- 
ety of naturally occurring water-borne pathogens and other microbiolog- 
ical pathogens that either enter the water from domestic sewage or pass 
from humans or other warm-blooded animals to seafood during subse- 
quent handling. Among the naturally occurring water-borne pathogens 
are the several vibrio species and other bacterial pathogens. The micro- 
biological pathogens that may contaminate seafood include such con- 
taminants as salmonellae, staphylococcus aureus, and hepatitis A. 
Overall, these pathogens have caused seafood-connected illness in the 
IJnited States, but generally these illnesses are mild and of short dura- 
tion Some pathogens, however, can cause more serious illness and 
death, especially for persons with other underlying medical problems. 

Several bacterial pathogens are of special concern with raw molluskan 
shellfish. These include the naturally occurring vibrios indigenous to 
shellfish-growing waters, such as vibrio parahaemolyticus, vibrio 
cholerae, and vibrio vulnificus. Vibrio vulnificus infection causes high 
fever, chills, and, in some cases, death. Most cases resulting in fatalities 
have involved persons with previously existing liver or iron metabolism 
problems who are at highest risk from this type of infection. According 
to FDA information, between October 24, 1986, and August 11, 1987, 
there were 37 vibrio cases involving oysters from Gulf of Mexico waters. 
Of these cases six fatalities were associated with the consumption of 
raw oysters contaminated with vibrio vulnificus. 

Vibrio cholerae is another pathogen that may naturally occur in suffi- 
cient numbers in brackish water and seawater and appear in significant 
concentrations in shellfish. This bacterium is widespread along the 
Atlantic and Gulf Coasts of the United States, as well as in some Pacific 
Coast estuaries. According to the Director of the Institute for Food Sci- 
ence and Technology at the University of Washington, when cholera has 
occurred in the United States in recent years, it has been the milder form 
rather than the more severe form of years ago. 

Viral pathogens are also of particular concern, especially with raw mol- 
luskan shellfish from sewage-polluted waters. According to an NMFS 

expert on viruses in shellfish, hepatitis is now the most serious viral ’ 
pathogen in shellfish, but other viruses, such as the Norwalk virus, 
which causes viral gastroenteritis, have played a major role in recent 
years in illnesses related to the consumption of shellfish. Hepatitis 
causes malaise, appetite loss, nausea, vomiting, fever, and jaundice. Mild 
cases are often mistaken for flu; severe cases can cause liver damage 
and death. Viral gastroenteritis symptoms include vomiting, diarrhea, 
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Toxins in Seafood 

abdominal cramps, low-grade fever, and malaise. The illness usually 
lasts 24 to 48 hours, and medical attention is often not required. 

Two naturally occurring toxins in finfish-ciguatoxin and scom- 
brotoxin-have been principal contributors to seafood-borne illness 
over the past several years. More infrequent illnesses have been attrib- 
uted to paralytic shellfish poison and botulism, the latter having caused 
a high rate of fatalities. 

Ciguatoxin poisoning results from eating predaceous subtropic or tropic 
finfish, such as grouper, red snapper, barracuda, sea bass, amberjack, 
and skipjack. These fish feed on smaller fish that have, in turn, fed on 
marine plankton carrying the toxin. Fish from certain waters may be 
free from the toxin at one time, but not at other times. According to a 
July 1980 Journal of the American Medical Association article, consum- 
ers buy most of these toxic fish from restaurants and fish markets. 
Symptoms of the disease include sensation of pain or heat and tingling 
or burning of the skin; diarrhea and vomiting often occur as well. While 
ciguatoxin can cause death in rare instances, the disease is generally of 
short duration. In recent years, ciguatoxin has accounted for about one- 
third of the finfish-related illnesses reported to CDC. Federal research 
conducted over the last decade, including work by NMFS, has helped 
develop rapid methods for testing these species for ciguatera toxicity. 

According to a 1980 Journal of Food Protection article, scombrotoxin 
poisoning occurs after eating certain finfish that contain high concentra- 
tions of a naturally occurring chemical substance-histidink-in their 
flesh. Tuna, bonito, swordfish, and mackerel are included among these 
species. Without proper refrigeration, marine bacteria normally occur- 
ring in these fish multiply and produce histamine, which acts as a toxin. 
This illness is generally mild and involves such symptoms as nausea, 
abdominal cramping, vomiting, diarrhea, flushing, headache, and burn- 
ing sensations that can last for several hours. 

Botulism is the most serious type of bacterial food poisoning, with a 
fatality rate of about 25 percent. This toxin is produced by the bacte- I 
rium clostridium botulinum, which may be present in water and mud. 
Botulism can cause human illness when seafood containing the bacte- 
rium is consumed after being subjected to inadequate heat processing, 
allowing the bacterial spores to grow and produce the toxin. According 
to a 1980 Journal of Food Protection article, despite the natural occur- 
rence of this bacterium, most seafood illness cases involving botulism 
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have occurred from improper seafood processing, which permits the 
bacterium to grow and produce toxin in an anaerobic (oxygen-free) 
environment. 

Various molluskan shellfish absorb certain marine organisms that accu- 
mulate and develop a toxic substance known as paralytic shellfish 
poison. Consumption of shellfish contaminated with this toxin can cause 
tingling, numbness, burning sensations, paralysis, gastrointestinal pain, 
and respiratory distress. Death may occur without prompt and appro- 
priate treatment. Paralytic shellfish poison seldom involves commer- 
cially harvested shellfish. Rather, most cases have been connected with 
persons who have harvested shellfish for their own consumption from 
areas that were known to have high concentrations of the toxin-produc- 
ing organisms. 

A recent incident of apparent shellfish toxin poisoning occurred in late 
1987 and was traced to Canadian waters off the Atlantic provinces and 
in the Gulf of St. Lawrence. By mid-December the unidentified toxin had 
affected 100 Canadians and killed 1. Canadian scientists ruled out the 
well-recognized paralytic shellfish poisoning and do not believe it is the 
result of heavy metals, pesticides, or other chemical contamination. 
They believe the toxin is a new strain of biologically produced chemical 
toxin, like paralytic shellfish poisoning. 

Seafood Parasites In addition to microbiological pathogens and toxins, finfish may also 
contain naturally occurring parasitic worms, such as anisakid nematode 
worms, tapeworms, and fluke. All of these parasitic worms are capable 
of causing illness in humans. 

The nematode worm can cause severe gastric upset for as long as 10 
days. In some cases vomiting and stomach pains may be so severe that 
the worms may have to be removed surgically. These worms can some- 
times penetrate the stomach or intestinal wall and invade other organs, 
Tapeworms and fluke can also be present in fresh finfish. Tapeworms 
can live in the intestinal tract of humans for years and cause weakness, 
abdominal pain, loss of weight, and anemia. Fluke worms, found in 
salmon, can cause illness similar to that resulting from tapeworms. 

According to the University of Oregon Extension Service, while proces- 
sors preparing fresh fish fillets try to remove worms and worm larvae, 
it is generally recognized that this is only about 70-percent effective 
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under the best circumstances. However, all of these parasitic worms sur- 
vive and cause illness in humans only if the host finfish is eaten raw or 
inadequately cooked. 

Proper Handling and 
Cooking Are the Best 
Defense Against Most 
Biological Pathogens 

According to experts and literature on this subject, properly handled 
and cooked seafood will eliminate many seafood-related causes of ill- 
ness: pathogenic bacteria, viruses, and parasites. Proper handling prior 
and subsequent to cooking also minimizes or eliminates the potential for 
cross-contamination or recontamination of pathogens. Cooking may also 
reduce levels of some toxic chemicals. However, there are some toxins 
that cooking may not eliminate, such as ciguatoxin and scombrotoxin. 
Histamine in fish is quite heat-resistant and will remain to adversely 
affect persons who consume it. Paralytic shellfish poison is also heat- 
resistant and not destroyed by cooking. 

Contamination of food in general, including seafood, often occurs after it 
reaches the stage of ultimate preparation for human consumption. 
Improper handling and preparation at home or in restaurants have been 
cited as a reason for many food-related illnesses. For example, according 
to a 1987 report on food-borne disease outbreaks by the New York 
Department of Health,’ mishandling of food at food service establish- 
ments/restaurants or in the home was associated with 101 of the 140 
food-borne disease outbreaks in the state in 1985. The most frequent 
confirmed mishandling factors included improper refrigeration, 
improper hot-holding, inadequate cooking, unclean equipment, and 
infected food handlers. 

Chemical 
Contamination of 
Seafood 

Additional contamination of seafood can take place through contact 
with heavy metals, pesticides, and other chemical contaminants, includ- 
ing PCBS. Fish and shellfish, particularly molluskan shellfish, are 
exposed to an indeterminable number of chemicals and tend to concen- 
trate these contaminants in their bodies at levels many times the level 
existing in the surrounding marine environment. While the presence of 
various types and levels of chemical contaminants are recognized, it is 
difficult to develop direct relationships between levels of many chemical 
contaminants and human illness. Because of these uncertainties, the 
potential seriousness of this issue remains unclear. 

’ h‘ew York State Department of Health, Bureau of Community Sanitation and Food Protection, A - 
Review of Foodborne Disease Outbreaks in New York State 1985. April 1987. 
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Numerous Chemical 
Contaminants Exist 

According to an April 1987 report, Wastes in Marine Environments, by 
the Office of Technology Assessment (OTA), industry worldwide uses 
about 65,000 chemical compounds. The report also noted that about 
1,000 new chemicals enter commerce each year, resulting in a highly 
complex mixture of chemicals in the environment. 

According to a toxic chemicals specialist for the NMFS Northwest and 
Alaska Fisheries Center, the safety of seafood cannot really be deter- 
mined until more work is accomplished to identify the different chemi- 
cals that exist in the aquatic environment and seafood species and to 
determine their health effects on humans. Even for most of the chemi- 
cals that scientists have classified as “associated” or “highly probably 
associated” with cancer in humans or for which sufficient evidence 
exists for their causing cancer in experimental animals, little data are 
available on concentrations in marine organisms. 

Several carcinogenic chemicals or chemical compounds found in urban 
sewage or in industrial and agricultural pollution are affecting fish, 
crustaceans, and molluskan shellfish. High concentrations of these 
chemicals have been identified close to point sources of pollution in 
harbors, estuaries, rivers, and large inland waters, such as the Great 
Lakes. Over the last several years, studies by certain federal agencies, 
including NOAA and EPA, have identified high levels of chemical as well as 
other contaminants in various coastal and estuarine areas, including 
Commencement Bay, San Francisco Bay, Santa Monica Bay, Narragan- 
sett Bay, and Boston Harbor. Some of these area surveys and research 
work identified chemical levels in marine species higher than in species 
found in the open seas of the North Atlantic and North Pacific Oceans. 

Federal and state efforts continue to survey marine, estuarine, and 
freshwater fishing areas to determine the presence of chemical and 
other substances. Work is directed at building data bases on the status 
and changing conditions in U.S. waters, seafood species, and other living 
resources and providing the basis for further research and studies. 
Chapter 3 on federal and state programs describes some of these 
activities. 

Studies Addressing the 
Potential Threat of 
Chemical Contamination 

Documentation indicates chemical contaminants may represent a threat 
to human health, although direct evidence of health effects is generally 
lacking. A 1987 (JTA report stated that scientists do not know the human 
health risks from exposures to 90 percent or more of all chemicals in 
various wastes that get into the environment. Various studies have 
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attempted to identify the effects of chemical consumption on human 
health. 

In 1987 a compendium of work on cancer risk in the Great Lakes was 
prepared by University of Wisconsin researchers, with federal and state 
funding, which related research on the potential cancer risks from the 
consumption of Great Lakes fish.’ The report pointed out that despite 
the detection of chemical carcinogens in the Great Lakes since the 1960s 
no chronic human health effects have been directly attributed to the 
consumption of Great Lakes fish. It also stated, however, that toxic sub- 
stances still may affect human health, although the effects are difficult 
to measure. It further stated that the best sources of information linking 
human health effects with chemical exposure are epidemiological stud- 
ies correlating known levels of chemical exposure to documented health 
effects in people. The report related two recent studies that correlated 
short-term health effects in infants with maternal consumption of Great 
Lakes fish, which, according to the report, offer the only evidence of 
human health effects from the consumption of Great Lakes fish. One 
epidemiological study pointed out that infants of mothers who con- 
sumed substantial amounts of Great Lakes fish showed lower birth 
weights, smaller head circumferences, and slower responsiveness than 
infants of mothers who did not consume Great Lakes fish. The other 
study involving Great Lakes fish indicated that concentrations of PCBS in 
mothers’ blood serum during pregnancy correlated positively with the 
number and types of infectious illnesses their infants suffered during 
the first 4 months after birth. The study indicated, however, that there 
is no evidence that PCBS caused these effects or that there is any chronic 
problem developing. 

The report also presented other research work that compared the carci- 
nogenic risks of average consumption of contaminants in U.S. fish with 
the average consumption of Great Lakes fish by sports fishermen. It 
indicated that risks of cancer from average 1723. fish consumption are 
much less than those from Great Lakes sport fish consumption for two 
reasons. Ocean fish, which constitute a large share of the average con- 
sumer’s diet, typically have lower levels of contaminants than Great 
Lakes sport fish. Further, sport fishermen eat more fish than the aver- 
age consumer and therefore are at greater risk. 

‘Kenneth M. Bro. William C. Sonzogni, and Mark E. Hanson, Relative Cancer Risks of Chemical Con- 
taminants in the Great Lakes. 
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Information was also presented on estimates of carcinogenic risks from 
eating Great Lakes sport fish. The report stated that estimated cancer 
risks from Great Lakes fish ranged from less than 1 additional cancer 
death per 1,000 Great Lakes anglers to up to over 30 additional deaths 
per 1,000. According to the report the range of cancer deaths per 1,000 
was related to fish species’ differences and the high fat content of some 
species. It also stated that the principal contributors to the estimated 
risks were PCBS and dichlorodiphenyl-trichloromethane (DDT). 

A 1983 Harvard School of Public Health study also emphasized the 
potential health threats of chemical contaminants? The study found car- 
cinogenic risks from consuming freshwater fish to be several times 
greater than for most marine fish. In general, freshwater and estuarine 
fish from industrialized regions present risks about 10 times greater 
than fish from less-developed estuaries and 50 to 100 times greater than 
fish from offshore fisheries. The study also found that most known car- 
cinogenic risks come from PCB contamination, although DDT residues also 
contribute significantly. 

According to 1986 EPA guidelines for carcinogen risk assessment, epide- 
miological studies are capable of detecting only comparatively large 
increases in the relative risk of cancer, and negative results from such 
studies cannot prove the absence of carcinogenic action. Further, a guid- 
ance manual prepared for EPA in 1986 on health risk assessment of 
chemically contaminated seafood states that although heavy consump- 
tion of contaminated seafood may pose a substantial human health risk, 
it is virtually impossible to directly measure the health risks of eating 
seafood. I 

Federal Testing for 
Chemical Presence in 
Seafood 

FDA, EPA, and other agencies have been studying the issue of chemical 
contamination and human health. In this regard, FDA, in conjunction 
with EPA for pesticides, has set actionable levels for 15 chemical sub- 
stances that have been found in seafood, all of which (except for mer- 
cury) are suspected to be or are potentially carcinogenic or mutagenic. 
Among these are chlordane, DDT, and PCBS. Appendix IV lists the 15 
chemical substances for which action levels have been established. An ’ 
FDA headquarters official stated that while efforts continue to better 

.‘Michael Stewart Connor. Comparison of the Carcinogenic Risks from Fish vs. Ground Water Contam- 
ination by Organic Compounds. 

‘Tetra Tech. Inc., Puget Sound Estuary Program. Guidance Manual for Health Risk Assessment of 
Chemically Contaminated Seafood. .June 1986. 
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understand the relationships between chemical contamination and 
human health, making decisions to set actionable levels for such sub- 
stances is a difficult, time-consuming process. 

As part of its responsibility to help ensure the safety of food in inter- 
state commerce, FDA takes seafood samples and selectively tests for the 
presence of chemical contaminants. The samples taken and tests per- 
formed are based on FDA’S experience and knowledge of the potential 
presence of selected chemicals noted above as well as others. According 
to PODS, in 1986 the agency took 963 domestic and 336 imported seafood 
samples for which chemical tests were performed. Because of the multi- 
ple-chemical testing capability of FDA, one or more chemicals can be 
tested for each sample taken. Chemical testing of the 963 domestic sam- 
ples identified 35 adverse samples, or 3.6 percent at or above the estab- 
lished action levels. Most of these adverse samples contained PCBS. 

Chemical testing of the imported samples identified 83 adverse samples, 
or 25 percent at or above the established action levels. Most of the 
adverse imported samples were for methyl-mercury in swordfish or 
shark. 

Chemical Contaminants in Concern over the health risks of chemical contaminants in seafood is not 

Seafood May Not Be as equally shared by some who have examined the issue. For example, EPA 

Great a Concern as Toxins region X officials told us that their concerns about toxins in most fish 

in Other Foods and shellfish are not as great as their concerns about toxins in some 
other foods, such as pesticides on leafy vegetables, carcinogens in 
charcoaled meats, and toxins in chicken and milk. 

Research by a cancer expert has further indicated that risks of cancer in 
humans from chemical pollutants pale next to risks from cancer-causing 
substances that occur naturally in food. Although previously mentioned 
studies cite PCBS and DDT as principal contributors to cancer risk in fish, 
according to this expert, even daily consumption of 100 times what is 
estimated to be the average intake of DDT or PCBS would produce a possi- 
ble hazard that is small relative to such common exposures as conven- 
tional home air, peanut butter, or mushrooms.’ 

In addition, according to a 1981 OTA report, dietary components such as 
high-fat/low-fiber content and nutritional habits that affect hormonal 

“Bruce N. Ames. “Ranking Possible Carcinogenic Hazards,” Science, April 1987. 
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and metabolic balances are more important than food additives and 
contaminants.‘* 

Seafood-Related CDC, a part of the Public Health Service, is one of the federal agencies 

Illness Data From CDC 
charged with helping to protect the public health. CDC is to provide lead- 
ership and direction in the prevention and control of diseases and other 
preventable conditions and in response to public health emergencies. As 
part of its responsibilities, CDC compiles and analyzes information on 
food-related illness outbreaks and cases, CDC compiles this information 
from reports submitted to it by state and local health departments, indi- 
vidual physicians, as well as federal agencies, such as FDA, the U.S. 
Department of Agriculture, and others. 

CDC acknowledges that the information it receives may represent only a 
small portion of the food-related illnesses that are probably occurring in 
the United States. According to CDC’S Report on Foodborne Disease Out- 
breaks Annual Summary for 1982, the amount of information CDC 

receives is dependent on the interest and motivation of state health 
authorities and physicians in reporting information to CM=. According to 
CDC, many states do not regularly provide reports on food-borne illness. 
It was also noted that while certain infectious diseases are required to 
be reported to CDC, such as hepatitis, noninfectious food-related illnesses 
are only voluntarily reported through the surveillance systems of the 
states. CDC’S published reports pointed out that the serious illness situa- 
tions would generally be expected to come to CDC’S attention. While CDC 

data are incomplete, they offer some indication of the nature, extent, 
and seriousness of food-related illness in the United States. 

CDC officials said that health risks associated with seafood are generally 
no greater than risks associated with other foods. They added that 
although the risks are greater with some seafood than with others, how 
seafood is prepared plays an important part in the level of risk. Mollus- 
kan shellfish was cited as a species group that, when consumed raw or 
undercooked, generally presents a greater health risk than other 
seafood. 

According to the Director, Center for Infectious Diseases, CDC, seafood 
has the potential to become a major health problem. However, he 
believes, existing controls make seafood a fairly safe product. The 

“UTA. Assessment of Technologw5 for Determining Cancer Risks from the Environment, .June 1981. 
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potential for seafood’s becoming a health problem exists because many 
people eat seafood’s raw or inadequately cooked. 

Seafood-Related Illness as Our review of CDC data for the years 1978 through 1984 showed that 

a Percentage of All Food- seafood was a notable contributor to food-borne illness. During this 

Related Illness period all seafood-related illness accounted for about 5 percent of the 
individual cases reported to CDC and about 10 percent of all the reported 
food-borne illness outbreaks (2 or more cases). During this period five 
seafood-related deaths were reported, which accounted for 3.6 percent 
of all the food-related deaths. This information is provided in table 2.1. 

Table 2.1: Comparison of Reported 
Seafood Illness Outbreaks, Cases, and 
Deaths With All Food Illness for the 
Period 1976 Through 1994 Categories 

Outbreaks 

Cases 

Seafood-related 
illness 

368 

5,080 

Seafood-related illness 
All food-related as a percentage of all 

illness food-related illness 
3,770 9.76 

100,166 5.07 

Deaths 5 141 3.55 

Source Complied by GAO from CDC publlshed reports and unpublished data 

Types of Seafood Causing To provide information on the types of seafood implicated in illness inci- 

Illness dents, table 2.2 presents CDC data for the period 1979 through 1982 for 
three groups-molluskan shellfish, nonmolluskan shellfish, and finfish 
and other species. The nonmolluskan group includes crustacean shell- 
fish, i.e., crab, shrimp, lobster, and crawfish. Mollusks and finfish 
accounted for the vast majority of seafood-related outbreaks and cases 
reported to CDC. Of the 3,621 seafood illness cases for the period, 1,906 
were related to molluskan shellfish and 1,635 were related to finfish. 
Nonmolluskan shellfish were associated with 80 cases. 

Table 2.2: Comparison of Seafood-Related Illness Outbreaks, Cases, and Deaths by Species Group for the Period 1979 Through 
1982 

Species 
Molluskan shellfish 

Nonmolluskan shellfish 

Outbreaks Cases Deaths 
Number Percent Number Percent Number Percent 

a7 32 1906 53 1 25 " 

13 5 a0 2 0 0 

Finfish and other species 169 63 1635 45 3 75 

Total 269 100 3621 100 4 100 

Source CornplIed by GAO from CDC publlshed reports and unpublished data 
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Disease Agents Causing 
Seafood-Related Illness 

According to CDC, there are essentially four groups of disease-causing 
agents that may be present in seafood-chemicals, bacteria, viruses, 
and parasites. For the period 1978 through 1983, CDC was able to verify 
the agent in 50.6 percent, or 2,488 cases, of the 4,916 seafood cases for 
which it had information. Chemicals and bacteria were found to be the 
cause in 89.2 percent of these cases. The majority of chemical-caused 
illness involved biologically produced chemicals, such as ciguatoxin and 
scombrotoxin found in specific varieties of finfish and paralytic shell- 
fish toxin found in molluskan shellfish. Table 2.3 provides information 
on the disease-causing agents identified by CDC in the 2,488 seafood- 
related illness cases. 

Table 2.3: Identified Disease-Causing Agents in Seafood-Related Illness for the Period 1978 Through 1983 

Outbreaks Cases Deaths 
Agent Number Percent Number Percent Number Percent 

Chemical 189 75 3 1,074 43.2 4 80.0 

Bacterial 47 187 1,145 46.0 1 20 0 

- Viral 12 4.8 226 9.1 0 0.0 

- Parasitic 3 12 43 1.7 0 0.0 

Total 251 100.0 2,488 100.0 5 100.0 

Source. Compiled by GAO from CDC publlshed reports and unpublished data 

During our review, NMFS, as part of its Model Seafood Surveillance Pro- 
gram, reviewed CDC’S published food-borne illness data for the period 
1978 through 1982 and found similar information on the nature, extent, 
and seriousness of seafood-related illness. Its analysis indicated that 87 
percent of the seafood-related illnesses were related to ciguatoxin and 
scombrotoxin generated by two specific finfish groups or from illness 
commonly associated with raw molluskan shellfish. It also determined 
that 81 percent of all reported seafood illness for the period was in nine 
states or territories-California, Connecticut, Florida, New York, Wash- 
ington, Hawaii, Guam, Puerto Rico, and the Virgin Islands. NMFS’ review 
showed also that nearly half of all of the seafood-related illnesses were 
in four states and territories-Hawaii, Guam, Puerto Rico, and the Vir- 
gin Islands. According to the Program Director, KMFX’ preliminary analy- 
sis of CDC’S data tends to support the position that the majority of 
problems with seafood safety are narrowly focused on a few specific 
species with particular kinds of problems. He also said the National 
Academy of Sciences will conduct a more detailed examination of CDC 
seafood illness data, including its unpublished data through fiscal year 
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1987, as part of the work it will do on the Model Seafood Surveillance 
Program. 

Seafood Illness 
Information From 
Selected States 

In addition to the CLX seafood-related illness data and information we 
obtained from CDC officials, we visited or called health officials in 20 
states. We obtained readily available statistics on seafood-related ill- 
nesses in each state for 1986. In addition, we obtained state health offi- 
cials’ views on the relative significance of seafood illness compared to 
other food-related illness. Many states did not have readily available 
statistics or summary data on seafood-related illness; however, some of 
the officials or representatives offered their views on the seafood safety 
issue. 

Of the 20 states, representatives of 11 provided information on seafood- 
borne illness in their states for 1986. Six of the 11 states had between 0 
and 15 individual seafood-related illness cases. Four states had from 78 
to 126 seafood-related cases. One state did not have data on cases but 
had some seafood outbreak information. Six of these states provided 
information on the amount of seafood-borne illness to all food-borne ill- 
ness. For these states, seafood represented between 0 and 13 percent of 
all food-borne illness cases. For example, in 1986 New York State had 13 
seafood-borne outbreaks involving 126 persons. This represented about 
8.8 percent of the food-borne illness reported in the state. Four of the 
outbreaks involving 37 people were associated with the consumption of 
raw or undercooked molluskan shellfish (raw clams). An official in the 
State Bureau of Community Sanitation and Food Protection noted that 
shellfish cases have decreased substantially (about 50 percent per year) 
since 1982, when over 1,000 cases were reported. The reason for this 
decline was not known. 

Most of the state health representatives said that although seafood can 
and does cause illness, they generally do not look at seafood as a major 
cause of food-borne illness. Others, however, viewed seafood more criti- 
cally, citing it as a significant contributor to food-borne illness. Some 
said there are special concerns with shellfish because they are fre- 
quently eaten raw or undercooked. 
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Adverse Seafood FDA, also a part of the U.S. Public Health Service, has extensive responsi- 

Samples Identified by 
bilities and pursues activities directed at protecting the public health 
against impure and unsafe foods, drugs and cosmetics, and other poten- 

FDA tial hazards. As part of its work to help assess the condition of foods, 
including seafood, it takes product samples and analyzes them to deter- 
mine their compliance with established federal regulations concerning 
food contamination and proper labeling. Those that are not in compli- 
ance are referred to as adverse samples. 

According to FDA, the level of seafood sample analysis is quite small, 
roughly estimated at representing less than 1 percent of domestic sea- 
food and less than 3 percent of imported seafood.; FDA officials said they 
target much of their sampling to areas known or suspected of having the 
greatest potential for problems. However, because of FDA’S targeted 
approach, adverse sample findings cannot be generalized to all seafood 
available for consumption. FDA records showed that in fiscal year 1986 it 
took 1,814 domestic seafood samples and determined that 2 18, or 12 
percent, were adverse in some way, i.e., in violation of regulations and 
requiring regulatory action or voluntary action on the part of the 
processor. FDA took 4,7 14 imported seafood samples and determined that 
1,663, or 35 percent, were adverse. 

We reviewed information on the fiscal year 1986 adverse samples in 8 
FDA districts representing 67 of the 218 adverse domestic seafood sam- 
ples (31 percent) and 1,447 of the 1,663, adverse imported seafood sam- 
ples (87 percent). FDA officials stated that they do not categorize adverse 
samples by level of seriousness. We used criteria presented in the 
National Research Council’s 1985 report entitled An Evaluation of the 
Role of Microbiological Criteria for Foods and Food Ingredients to clas- 
sify microbiological pathogens, natural toxins, and indicator organisms. 
We used the categories “direct, ” “indirect,” and “no hazard” to convey 
the relative seriousness of the findings. We assigned FDA samples that 
involved levels of chemical contaminants or additives at or above FDA 

action levels and unlabeled sulfites as a direct hazard to health. 

Our review of these adverse samples at selected FDA districts showed 
that about 78 percent, while in violation of federal regulations and ’ 
requiring corrective action, would not be categorized as a direct safety 

‘An FDA official in the Office of Regional Operations advised us that FDA has not developed esti- 
mates of the percentage of domestic seafood represented by the domestic seafood samples taken for 
compliance purposes, although he acknowledged that less than 1 percent could be regarded as a judg- 
mental estimate. FDA has. however. estimated that its imported seafood samples represent about 3 
percent or less of imported seafood. 
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hazard. Of the remaining 22 percent of the adverse sample findings that 
would be considered serious, 38 percent were related to biological con- 
tamination problems such as salmonella or similar pathogens that would 
be neutralized when the product is properly cooked. The majority of the 
other adverse findings considered serious were related to chemicals and 
additives identified in the seafood samples. Appendix II provides addi- 
tional information on FDA inspection and seafood sample analysis 
activity. 

Table 2.4 shows our categorization of the adverse samples we reviewed. 

Table 2.4: Adverse Domestic and 
Imported Seafood Samples Included in 
GAO’s Review Categories 

Domestic Imported 
Number Percent Number Percent 

Direct;’ 14 21 317 22 

Indirect’: 28 42 115 8 

No hazard’- 14 21 508 35 

Economic” 11 16 86 6 

Undeterminable” 0 0 421 29 

Total 67 100 1,447 100 

‘A direct hazard Includes such contaminants as pathogens food addltlves. toxins, and chemicals at or 
above FDA actlon levels and unlabeled sulfites 

“An IndIrect hazard includes such contaminants as nonpathogenlc Escherlchla colt or fecal collform 
defective can seams, and decomposttlon 

‘,No hazard Includes such contaminants as distasteful contaminants and rancid or odorous products 
and failure by importers to file with FDA the process under which the seafood was processed. 

“Economtcs Includes any form of mlsrepresentatlon. such as short- welghtmg. product substltutlon, and 
mislabelrng 

“A fIndIng may be undeterminable for various reasons, but the pnnclpal reason IS that the Imports were 
automatically detained and an analysis was not performed to determtne the results A major reason for 
not performtng an analysis IS that the importer chose to recondltlon the product to correct the sus- 
pected problem 

Source CornplIed by GAO from FDA data management systems and records 
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While the seafood industry is not subject to the concept of loo-percent 
government product inspection that characterizes the meat and poultry 
industries, a number of federal and state programs address various ele- 
ments of the seafood safety issue. At the federal level, FDA, NOAA, and 
EPA are the principal agencies performing oversight activities addressing 
seafood safety. Other federal offices, such as CDC, the U.S. Fish and 
Wildlife Service, and the U.S. Geological Survey, gather data and assess 
factors affecting the issue. Interagency efforts, such as the National 
Toxicology Program, also help to coordinate several federal agencies’ 
efforts addressing chemical contamination concerns. 

In addition to federal activities, a variety of state programs address sea- 
food safety. These activities include seafood inspections, sample analy- 
sis, water quality assessments, and enforcement of harvesting 
regulations. Many of these activities are also performed at the county 
level. Specialized programs include state shellfish sanitation programs. 

Federal Programs: An Several federal agencies have programs and services that are directly or 

Overview 
indirectly related to seafood safety. Collectively, these agencies provide 
a considerable oversight function to help protect consumers from ill- 
nesses caused by seafood contamination. A brief description of agency 
responsibilities and principal programs involving seafood safety follows. 

U.S. Food and Drug 
Administration 

In accordance with the Food, Drug and Cosmetic Act (21 U.S.C. 301), FDA 

is responsible for ensuring that all foods, including seafood, destined for 
interstate commerce are safe and protecting consumers against adulter- 
ated, decomposed, unsanitary, and misbranded food products. 

To address its broad responsibilities, FDA has established a number of 
general and specifically targeted programs. These include the following: 

. Seafood plant inspections and sample analyses under domestic and 
imported food programs to detect violative products and prevent their 
entry into interstate commerce. The majority of FDA inspections are 
focused on plant sanitation; others are targeted to address particular 
FDA compliance concerns. Sample analyses are generally taken during 
FDA inspections in accordance with FDA headquarters compliance pro- 
grams and operational plans or because of concerns raised by individual 
inspectors. FDA has the authority to seize adulterated seafood and prose- 
cute domestic and import violators. In addition, FDA has the authority to 
detain or temporarily hold food being imported into the United States 
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while it makes assurances that the product is not misbranded or adulter- 
ated. In 1986 FDA conducted 1,381 inspections of seafood establishments 
and took 1,814 domestic seafood samples and 4,714 imported seafood 
samples for regulatory analysis. Appendix II provides statistical infor- 
mation on FDA inspections and sample analyses conducted in fiscal years 
1984, 1985, and 1986 as well as a review of sample findings at selected 
FDA districts in 1986.’ 

l The National Shellfish Sanitation Program, in which FDA, state govern- 
ments, and private industry work together to help prevent human ill- 
ness associated with eating oysters, clams, and mussels. FDA evaluates 
state activities to determine compliance with the program’s guidelines. 
FDA'S role was modified in 1984 with the establishment of the Interstate 
Shellfish Sanitation Conference but remains a focal point in determining 
state program compliance with long-established standards. FDA evalua- 
tions are discussed later in this chapter. 

l Salmon program participation in which inspectors from FDA and the 
National Food Processors Association monitor U.S. salmon harvesting 
and processing on a voluntary basis. The Association samples each lot, 
and FDA spot checks the samples. FDA also inspects the actual canning 
process to ensure that sanitation standards are maintained. 

In addition, FDA, as part of its overall responsibilities, publishes reports 
and articles advising the public of special concerns with foods, including 
seafood, and has issued articles over the years pointing out the special 
concerns with the consumption of raw seafood and shellfish in particu- 
lar. The FDA Consumer, a magazine available to the public, has been one 
of FDA'S principle vehicles for communicating this information. 

According to FDA'S current Action Plan, dated May 1987, FDA is in the 
process of taking actions to better address food safety issues and 
improve its coverage of imported products, including seafood. These 
actions are needed as a result of the substantial differences in food man- 
ufacturing that exist around the globe. 

‘GAO has issued reports on FDA’s inspection and sample analysis activities pointing out that 
improvements are needed. Among these reports are Pesticides: Need to Enhance FDA’s Ability to 
Protect the Public From Illegal Residues (GAO/RCED-87-7, Oct. 27. 1986); Food Inspections: FDA 
Should Rely More on State Agencies, (GAO/HRD-86-Z. Feb. 18. 1986). 
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National Oceanic and 
Atmospheric 
Administration 

NOAA is responsible for mapping and charting the estuarine and coastal 
waters of the United States and the Exclusive Economic Zone’ ; assisting 
the states in managing, using, and conserving resources in the coastal 
zone; managing and conserving the fishery resources of the Fisheries 
Conservation Zone; and describing, monitoring, and predicting condi- 
tions in the atmosphere and oceans. NOAA has three organizational com- 
ponents---NM%, the National Ocean Service, and the Office of Oceanic 
and Atmospheric Research-that have programs and services that 
address the seafood safety issue. 

National Marine Fisheries Service NMFS has the primary federal responsibility for conserving, managing, 
developing, and protecting living marine resources that depend upon 
healthy and productive marine and estuarine habitats. Three NMFS pro- 
grams involving seafood safety are described below. 

. The Voluntary Seafood Inspection Program, under which NMFS conducts 
a voluntary, fee-based inspection and grading program for fish and 
shellfish products. This program, while considered primarily a market- 
ing enhancement program, provides services that involve seafood 
safety. The current inspection program offers three services: (1) plant 
sanitation, product inspection, grading, and certification services; (2) lot 
inspection services on an as-needed basis; and (3) miscellaneous ser- 
vices, which include inspection for plant sanitation only, laboratory 
analyses services, consultive services, label and specification review, 
and lot inspection services. Participating companies contract with NW’S 

to obtain any of these services that they require. Some government and 
institutional buyers require suppliers to obtain selected NMFS program 
services prior to purchasing their products. According to the program 
manager, while industry participation in the program has increased, the 
amount of seafood inspected through the program has decreased. Pro- 
gram statistics show that the average number of plants participating in 
the program increased from 96 in 198 1 to 141 in 1987. The amount of 
seafood inspected, however, declined from 19.2 percent of U.S. con- 
sumption in 1981 to 10.2 percent in 1987. According to the program 
manager, the increase in plants inspected was largely the result of par- , 
ticipation by a number of small processors that were interested in ’ 
inspections required for sales to federal agencies. The program manager 
also said that the drop in the percentage inspected was due largely to 
the decision of the tuna processing industry to close most of its U.S. 

‘The Exclusive Economic Zone, established by presidential decree in 1983, extends 200 miles beyond 
the baseline from which the IX. territorial sea is measured. 
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National Ocean Service 

plants in favor of contracting with foreign processors. Efforts are ongo- 
ing to expand program participation through a processing plant certifi- 
cation technique based on NMFS approval of the quality control systems 
and procedures at seafood plants. 

l Enforcement activities under the Lacey Act of 1981 (16 U.S.C. 3371), 
which provides for the control of illegally taken fish and wildlife. NMFS 
is responsible for enforcing the law as it applies to molluskan shellfish. 
KMFS entered into a memorandum of understanding in July 1986 with 
FDA to improve cooperation in the enforcement of laws against the illegal 
harvest, transport, export, import, sale, and purchase of molluskan 
shellfish. In fiscal year 1986 NMFS conducted 123 investigations into 
alleged molluskan shellfish violations of the Lacey Act. 

l Saltonstall/Kennedy Grants, which are awarded to fisheries’ science 
researchers to conduct studies to improve the management, develop- 
ment, and use of fishery resources. A current project is to develop a 
comprehensive plan for a national study to address and help arrive at 
conclusions on the indications of disease risk in human consumers of 
shellfish. Among other recent grant projects addressing seafood safety 
issues are studies on parasite detections systems, canned salmon integ- 
rity, detection of ciguatoxin, requirements to inhibit botulism in vac- 
uum-packaged smoked fish, procedures to reduce histamine problems in 
tuna, fish poisoning investigation, and alternatives to bisulfites in 
shrimp. 

The National Ocean Service is responsible for publishing nautical charts, 
predicting tidal heights and times, collecting and maintaining oceano- 
graphic data, and conducting assessments to help determine marine- 
resources use strategies that will maximize benefits to the nation and 
minimize environmental damage or conflicts among uses. Three princi- 
pal National Ocean Service programs involving seafood safety are the 
following: 

l The National Marine Pollution Program, established within the National 
Ocean Service to serve as a federal focal point for planning marine pol- 
lution research and disseminating marine pollution data. The office car- 
ries out its responsibilities by (1) keeping agencies informed of marine ; 
pollution trends through a project catalog and program summaries and 
(2) identifying priority needs and problems and making recommenda- 
tions through workshops, work groups, and preparation of 5-year plans 
addressing marine pollution problems. 

l The National Status and Trends Program, intended to provide compre- 
hensive, high quality, and continuing information about the status of 
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Office of Oceanic and 
Atmospheric Research 

environmental quality in the coastal and estuarine areas of the United 
States. This program established an information base to quantify the 
current status and long-term, temporal, and spatial trends of key con- 
taminant concentrations and biological indicators of effects in the 
coastal and estuarine environments of the United States. Since 1984, the 
program has conducted research on (1) toxic organics and trace metals 
in sediment, (2) toxic chemicals in bivalve mollusks and surface sedi- 
ments, (3) a toxic sampling program involving 1,400 fish and sediments 
for 50 sites nationwide, and (4) an assessment of historical data on the 
concentration of PCBS and DDT in living marine resources. 

l The Kational Estuarine Inventory Program, which assesses the use and 
health of the nation’s estuaries. The inventory identifies 101 of the 
nations’s most important estuaries and their fundamental physical, 
hydrologic, biological, and land use characteristics. Of the approxi- 
mately 20 million acres of estuarine waters in the inventory, 15 million 
acres have been evaluated and classified for shellfishing (approved, con- 
ditionally approved, restricted, prohibited, and nonproductive). To aid 
states in conducting sanitary surveys of shellfish harvesting areas, the 
National Ocean Service is preparing a national data base of information 
on the shellfish growing waters. 

The Office of Oceanic and Atmospheric Research conducts an integrated 
research and development program of laboratories and extramural 
research projects that address a wide range of oceanic and atmospheric 
topics and issues. Its Office of Sea Grant and Extramural Programs coor- 
dinates programs of research, education, and advisory services through 
grants, contracts, and cooperative agreements primarily with colleges 
and universities. This office, designed to accelerate national develop- 
ment and utilization of marine and Great Lakes resources, has addressed 
such topics as fisheries management, seafood technology, aquaculture, 
marine mining, coastal protection, energy, and ocean engineering, among 
others. Recent and current projects funded by the Office of Sea Grant 
and Extramural Programs have included 

. projects to assess the potential for the commercial depuration of hard 
clams to reduce or eliminate viral pathogen contamination, ‘. 

l the development of a new biological monitor for sewage-related bacteria 
in coastal waters, 

l the development of a rapid detection method for the hepatitis A virus in 
shellfish and the estuarine environment, and 

Page 36 GAO/RCED-W-135 Seafood Safety 



Chapter 3 
Federal and State Programs Addressing 
Seafood Safety 

Environmental Protection 
Agency 

l the assembly of information on the nature and extent of about 200 
health advisories and alerts regarding seafood consumption issued by 
states and municipalities. 

EPA has the overall responsibility for maintaining and restoring water 
quality to provide for the protection and propagation of fish, shellfish, 
and wildlife and allow for recreation in and on the water. Its primary 
water quality control focus has been on the reduction of pollutants in 
water. In carrying out its responsibilities, EPA works with the states to 
monitor environmental quality and is responsible for reporting to the 
Congress on the overall quality of the nation’s waters. In addition, EPA 

and FDA are responsible for establishing safe levels of contaminants in 
foods, and they work together on chemical risk assessment and risk 
management activities. 

~~-4's work related to seafood safety issues has evolved in response to 
various laws that have given the agency wide-ranging responsibility for 
establishing and supervising numerous regulatory and management pro- 
grams having direct and indirect effects on the quality of water. Two 
statutes are particularly important with regard to EPA'S involvement in 
seafood safety issues: 

l Under the Federal Water Pollution Control Act (33 U.S.C. 1251, et seq.), 
EPA has broad authority to develop comprehensive programs for 
preventing or reducing pollution in navigable waters. In developing such 
programs, EPA is to consider improvements necessary to conserve such 
waters for protection and propagation of fish, other aquatic life, and 
wildlife; recreational purposes; and withdrawal of such water for public 
water supply, agricultural, industrial, and other purposes. 

l Under the Marine Protection Research and Sanctuaries Act of 1972 (33 
U.S.C. 1401), EPA regulates the transportation and ultimate disposal of 
materials in ocean waters. The act’s purpose is to prevent or strictly 
limit the disposal of materials that would unreasonably affect human 
health, public welfare, the marine environment, ecological systems, or 
economic potential. 

EPA implements these acts through its Office of Water, whose activities 
include construction grants, National Pollutant Discharge Elimination 
System permitting, compliance and enforcement, water quality manage- 
ment grants, controls for combined sewage overflows, groundwater and 
surface water monitor controls, and ocean dumping permits. 
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Other EPA activities include geographically focused programs identifying 
chemical contamination in major bodies of water. They have included 
the Great Lakes Program, the Chesapeake Bay Program, and other estu- 
ary initiatives managed under the National Estuaries Program (Buzzard 
Bay, Puget Sound, Narragansett Bay, Long Island Sound, Albemarle- 
Pamlico Sound, and San Francisco Bay). 

The agency is also developing its Integrated Risk Information System to 
assist states in risk assessment and risk management. It is a means for 
EPA to help assemble and communicate agreed-upon scientific informa- 
tion on the risks associated with particular chemicals. The system was 
designed to provide the nonscientist with information about the adverse 
health effects of exposure to a chemical and the rationale for regulatory 
activities. In December 1987 EPA completed for review and comment its 
draft report Guidance Manual for Assessing Human Health Risks From 
Chemically Contaminated Fish and Shellfish. This is to provide guidance 
for health risks assessment related to chemically contaminated fisheries 
and intended for use by state and local agencies responsible for assess- 
ing potential risks from local fish and shellfish consumption. 

In addition, EPA'S Health Effects Research Laboratory is presently 
involved in a human feeding program to determine the effectiveness of 
measures to protect the public from viral and bacterial risks associated 
with shellfish, specifically clams and oysters, that are often eaten raw. 

Centers for Disease 
Control 

As part of its broad responsibilities, CM: within the Public Health Service 
analyzes information on food-related illness outbreaks and cases, includ- 
ing those involving seafood contamination. CDC gathers this information 
from reports submitted by state/local health departments and physi- 
cians, as well as federal agencies, such as FDA. While its information may 
represent only a small portion of food-related illness cases, CDC is the 
only centrally compiled food-borne data system providing information 
on seafood-borne illness. CDC seafood illness statistics are presented in 
chapter 2. 

U.S. Fish and Wildlife 
Service 

The Fish and Wildlife Service is the federal agency charged with provid- 
ing leadership, direction, and training in cooperation with international 
agencies, foreign governments, states, and the private sector to organize 
and carry out programs to maintain and manage fish health. In the sea- 
food safety area, the Fish and Wildlife Service is responsible for the fish 
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and wildlife portion of the National Contaminant Biomonitoring Pro- 
gram. This program’s primary objective is to ascertain the nationwide 
levels and trends of selected environmental contaminants in freshwater 
fish. Accordingly, the program helps to determine whether levels of pol- 
lutants in fish vary by geographic regions and changes that occur over 
time. 

U.S. Geological Survey Unlike most federal agencies, the U.S. Geological Survey possesses 
neither regulatory nor developmental authority. However, its Water 
Resources Division appraises the nation’s water resources and provides 
hydrologic information that can serve as the basis for other agencies’ 
studies related to seafood safety. One program of particular note within 
the Water Resources Division provides earth science data to improve 
waste water disposal practices and mitigate contamination of resources 
by toxic substances. 

National Toxicology 
Program 

In 1978, the Department of Health and Human Services established the 
National Toxicology Program to strengthen and coordinate federal 
research involving toxic chemicals. An extension of the Public Health 
Service’s responsibility for safeguarding the public’s health, the toxicol- 
ogy program can provide general assistance to federal agencies involved 
in seafood safety issues by (1) broadening the spectrum of toxicologic 
information obtained on chemicals selected, (2) increasing the number of 
chemicals tested, (3) developing tests and procedures responsive to reg- 
ulatory needs, and (4) communicating plans and results to other govern- 
mental agencies, the medical and scientific communities, and the public. 
The program is composed of appropriate toxicology and related pro- 
grams of the National Institutes of Health, CDC, and FDA. The Executive 
Committee for the program also includes the heads of the National Insti- 
tutes of Health; Kational Cancer Institute; National Institute of Environ- 
mental Health Sciences; National Institute for Occupational Safety and 
Health; FDA; EPA; and Consumer Product Safety Commission; the Assis- 
tant Secretary for Health, Department of Health and Human Services; 
and the Assistant Secretary of Labor for Occupational Safety and Health 
Administration, Department of Labor. 
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Interagency and 
Cooperative Agreements 
on Seafood Safety 
Concerns 

In addition to the various individual agency programs and activities, a 
number of interagency agreements, cooperative agreements, and memo- 
randums of understanding (MOU) are related to seafood safety concerns. 
Such agreements exist between federal agencies, between federal agen- 
cies and state governments and organizations, and between the United 
States and foreign governments. These agreements are used to help 
improve communications and cooperation between groups for their 
mutual benefit and interests in performing their missions and responsi- 
bilities. Some agreements cover broad issues while others are more nar- 
rowly focused. Some of the topics covered by these agreements include 
seafood inspection activities and procedures! shellfish sanitation and 
water quality monitoring, research and study related to fisheries and 
seafood safety, and international agreements on seafood standards for 
quality and safety. Appendix V lists the agreements we identified. 

To gain some perspective on the value of interagency and cooperative 
agreements, we contacted several agency representatives who were 
involved with seven of the agreements we identified. All of the repre- 
sentatives we contacted felt that such agreements are valuable tools fed- 
eral agencies and others use to accomplish specific objectives that are of 
mutual interest and concern to the parties of the agreements. Several of 
the representatives pointed out that such agreements help to avoid 
duplication of effort and make better use of the limited resources of the 
involved parties. Views were also expressed that there should be greater 
use of these kinds of agreements and that their success can be related to 
the level of involvement and support by the top management of the 
agencies and parties to the agreements. 

An example of an MOU is the agreement between IWCIFS and FDA on 
research activities for fisheries products. Its purpose is to improve and 
increase the cooperation and coordination of research efforts, avoid 
duplication, and make more efficient use of federal resources supporting 
research that is of interest to both parties. The areas of research cov- 
ered include safety, quality, nutrition, and labeling requirements for fish 
and shellfish products. According to &Mm and FDA officials who partici- 
pate at research meetings and are members of the ~01:‘s groups! this MO! 
provides an effective mechanism for contributing to each agency’s mis- ’ 
sion and benefits federal activities in these areas. 
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State Government In addition to federal activities, state governments’ counterpart agencies 

Programs Addressing 
to the federal FDA, NMFS, EPA, and others also provide programs and ser- 
vices that address certain aspects of seafood safety in their respective 

Seafood Safety states. State officials and representatives of state agencies from the 20 
states we contacted discussed a range of activities addressing seafood 
concerns, including seafood establishment inspections, seafood sample 
analysis, water quality assessments, and patrol of harvesting areas. In 
some states, county governments also perform functions in coordination 
with or in addition to state programs and services. All of the states were 
involved in molluskan shellfish activity and were members of the Inter- 
state Shellfish Sanitation Conference (ISSC). All of the states had shell- 
fish sanitation programs except Colorado and Illinois because they are 
essentially shellfish receiver states. 

Seafood Inspection and 
Sample Analysis 

The states we contacted performed to varying degrees food establish- 
ment inspections involving processors, packers, repackers, wholesalers, 
retail outlets, and restaurants. Inspections of the facilities-like the fed- 
eral FDA inspections-are essentially to evaluate the sanitary conditions 
of the facilities. Officials from several states informed us that their sea- 
food inspection and sample analysis activities generally do not find seri- 
ous health or safety problems. Some officials stated that basic plant 
sanitation problems are found, but they are generally considered minor 
problems. 

According to some of the state officials, seafood samples are usually 
taken by exception rather than routinely. State officials said seafood 
samples are usually tested for fecal contamination or decomposition, 
which are indicators of other potential contamination. Testing for chem- 
icals is generally the result of periodic monitoring associated with 
planned efforts or special projects when states believe they have reason 
to suspect a chemical presence. 

Water Quality Monitoring Most state representatives informed us that they assess environmental 
conditions in waterways and harvesting areas and take water and/or 
seafood species samples to test for contaminants that may be suspected ’ 
or known to exist in certain bodies of water. Some state officials said 
they perform routine water and/or species analysis to monitor water 
conditions. Other state officials, however, said they do not perform rou- 
tine sample testing but take samples when they suspect a problem. 
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State Patrol and The extent and type of patrol and enforcement activities governing sea- 

Enforcement of Harvesting food harvesting areas vary among the states. According to several state 

Areas patrol and enforcement officials, these activities provide some protec- 
tion against commercial and recreational harvesting of seafood in 
restricted areas that contain unacceptable levels of pollutants. All shell- 
fish harvesting states that are members of the ISSC carry out patrol and 
enforcement activities as part of their shellfish sanitation programs, 

State Shellfish Sanitation Most states involved with shellfish harvesting, processing, and distribu- 

Programs tion in interstate commerce, as well as some states receiving interstate 
shipments of shellfish products, conduct shellfish sanitation programs 
based on the guidelines established under the NSSP. In 1982, ISSC was 
established to further the guidance of the NSSP and help create greater 
compliance and uniformity among state shellfish sanitation programs 
and industry practices. 

Among the principal elements of state shellfish sanitation programs are 
(1) survey and classification of growing waters, (2) patrol and enforce- 
ment of controls and restrictions on growing areas, and (3) processing 
plant inspections and analyses. FDA’S role has traditionally been to eval- 
uate state programs to determine compliance with established standards 
and guidance. 

FDA’s Evaluations of State Since 1983, FDA has evaluated state shellfish sanitation control programs 

Shellfish Sanitation and reported its findings to ESC. In conformity with a 1984 MOE between 

Programs FDA and ISX, FDA issued three reports to ISSC on state shellfish sanitation 
programs. The first report was issued for the 1983-85 period, the second 
for 1986 and the third for 1987. These reports covered the 23 member 
states of the ISSC and the District of Columbia.” The primary focus of 
FDA’S evaluation of the states’ shellfish sanitation programs is to identify 
deficiencies that have public health significance and threaten the integ- 
rity of ISSC certification assurances. FDA classifies its findings as either 
major or other.A 

“The Shellfish Sanitation Program of Connecticut was not evaluated in 1986. 

‘A “major” nonconformity signifies a potential health hazard involving some urgency to correct. It is 
a substantial deviation from national guidelines representing a widespread problem rather than an 
isolated instance or a single instance that has remained uncorrected for some time. An “other” non- 
conformity is a lesser deviation from national guidelines. 
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FDA'S first two reports discussed the same basic problems. They showed 
that most states do not conform to ISSC regulations regarding (1) growing 
area surveys and water classification, (2) patrol and enforcement, and 
(3) plant sanitation. Some states had major nonconformities in these 
areas. FDA’s 1986 report indicated that states have shown little improve- 
ment in complying with ISSC regulations from 1985 to 1986. Less fre- 
quently found nonconformities were in program elements, including (1) 
legal authority and administrative procedures, (2) monitoring for para- 
lytic shellfish poison, (3) laboratory capacity and procedures, and (4) 
depuration facilities. FDA found a few major nonconformities in the areas 
of administrative procedures and monitoring for paralytic shellfish 
poison. 

According to the FDA report to ISSC on the status of states’ programs for 
1986, major problems continue with shellfish sanitation in the United 
States. It also stated that FDA’s evaluation reports indicate that there 
was no decisive change in the level of shellfish sanitation safeguards in 
the United States in 1986 compared to the 1985 level. The 1986 report 
also stated that industry participation in the ISSC and commitment to the 
principles of the NSSP appear to have decreased. 

Survey and Classification of 
Growing Areas 

In 1985 and 1986, FDA found that 20 and 19, respectively, of the states 
evaluated, were not in conformity with ~ssc regulations on growing area 
surveys and water classification. Several states had major nonconformi- 
ties with this program element. 

A basic problem some states have had with the survey of growing areas 
and water classification is the use of the fecal coliform standard to 
determine what constitutes a public health threat.” The fecal coliform 
standard is an indicator of the need to look further to determine if a 
problem exists. To resolve this issue, an interagency task force was 
established and has proposed a 6-year project to determine the most 
valid and reliable method of identifying the potential health risk in 
shellfish. FDA'S 1986 report stated that 

“A major cause of concern is that nationally there has been a dramatic reduction in 
the availability of safe shellfish resources for harvesting. Continuation of this 
decline will: (1) increase pressures on State programs to expand the number of 
growing area surveys in anticipation of increasing harvesting opportunities and (2) 

“The fecal coliform standard is a microbiologic standard used to measure the level of fecal contamina- 
tion in harvesting waters. 
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require increased patrol activities to control illegal harvesting (bootlegging) in con- 
taminated waters.” 

The report further stated that “Many state programs are understaffed 
and insufficiently funded to perform the requested sanitary surveys and 
water quality analyses needed to assure proper growing water 
classification.” 

Patrol and Enforcement 
Activities 

For patrol and enforcement activities, FDA reported that 19 and 13 states 
were in varying degrees of nonconformity with ISSC regulations during 
1985 and 1986, respectively. Of these, 2 and 1 state(s) had major non- 
conformities during 1985 and 1986, respectively. 

FDA reported that “the states often do not have sufficient funds to main- 
tain their normal levels of patrol and apprehension, much less to 
increase this effort.” FDA’S report further stated that 

“The problem of declining resources is of particular concern because as the supply 
declines, the value of remaining resources increases. This situation is ideal for an 
increase in illegal harvesting. The potential value of oyster resources in polluted 
waters is now great enough to offset risks and civil fines associated with apprehen- 
sion. . In some cases illegal harvesters are brought before courts on second and 
third offenses, and are given low fines which are often regarded as a cost of doing 
business.” 

During ISSC’S 1986 annual conference, state officials raised concerns 
about the degree of nonconformity of patrol functions. As a result, a 
patrol committee was established to develop guidance on the issue of 
inadequate shellfish patrol resources and to present possible solutions at 
the 1987 annual conference. A major task of the patrol committee was tc 
develop a questionnaire to obtain information on member states’ 
enforcement and patrol activities and resources. This information was tc 
help develop some uniform criteria to better assess states’ resource com- 
mitment and workload. According to the committee chairman, all states 
did not respond to the questionnaire, and many of the proper questions 
were not asked. He further stated that the committee does not have any 
plans to develop another questionnaire or continue its efforts on this ‘- 
matter. 

In its 1986 report, FDA concluded that state programs face new chal- 
lenges to meet industry and public health needs in areas of growing 
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water classification and patrol. It added that until significant improve- 
ments are made in the availability of safe shellfish resources for har- 
vesting, efforts to improve patrol and enforcement capabilities will 
become increasingly important to ensure that only safe molluskan shell- 
fish are getting to the marketplace. 

Plant Inspections and Sanitation FDA found that 18 and 17 states were in nonconformity with ISSC regula- 
tions on plant sanitation during the 1985 and 1986 reporting periods, 
respectively. Three states had major nonconformities during 1985 but 
eliminated them in 1986. The 1986 report, however, stated that addi- 
tional sanitation control requirements in the revised NSSP Manual of 
Operations will likely make it more difficult for states to remain in pro- 
gram conformity. 

States Views on FDA’s 
Evaluation of Their Shellfish 
Programs 

Most state shellfish program officials said FDA'S evaluations of their 
shellfish programs were fair and adequate or had no complaints about 
the evaluations. Some state officials had concerns with FDA'S evaluations 
regarding the lack of standardized evaluation criteria. They said FDA'S 

evaluation guidelines are too general, allowing too much personal lati- 
tude for FDA shellfish inspectors in making program assessments. 
According to its 1986 report, FDA has made several modifications to 
evaluation procedures, including providing criteria for evaluating a rep- 
resentative number of units within each program element (e.g., growing 
areas and certified dealers) and the use of separate reports on individ- 
ual program elements. 

FDA 1987 Evaluation Report to 
ISSC 

In April 1988, FDA issued its 1987 report to the ISSC on the status of state 
shellfish sanitation programs. The report stated that 15 of the 24 state 
programs were in substantial conformity, compared with 16 of 23 state 
programs evaluated in 1986. Kine states had major program deficiencies 
of public health significance and are not in conformity with the inter- 
state certification requirements of the NSSP. Areas of nonconformity 
included misclassification of shellfish growing areas, inadequate patrol 
and enforcement, and shellfish dealers operating under unsanitary con- 
ditions. The report also noted improvements in one state with prior 
major nonconformities, but, for others, the improvements were not suf- 
ficient to move them from major nonconformity status. The report noted 
that, in part, the significant program accomplishments that had been 
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achieved were attributed to the development of state action plans to cor- 
rect major nonconformities and FDA's technical assistance to several 
states. 

The report also identified growing concern that achievements may be 
overshadowed by increasing problems with illegal harvesting and 
improper shellfish depuration in some areas. The report stated that 
these problems can have an immediate and profound impact on public 
health and consumer confidence. These problems, the report concluded, 
are the result of state funding’s not keeping pace with program needs. 
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Many federal and state officials said that although seafood misrepresen- 
tation occurs, it is not considered a high-priority concern. Recognizing 
federal and state resource limitations, they place greater emphasis on 
health and safety problems. 

Seafood misrepresentation takes several different forms, including 
short-weighting, substituting a lower value species for a higher value 
species, and improper labeling. The Federal Food, Drug and Cosmetic 
Act gives FDA responsibility to ensure the safety of food in interstate 
commerce, including seafood. Specifically, the act prohibits the introduc- 
tion of adulterated or misbranded seafood into interstate commerce. FDA 

also administers the Fair Packaging and Labeling Act, which requires 
that label information be conspicuously displayed and comprehensible 
to the consumer under ordinary conditions of purchase and use. FDA has 
authority to seize seafood (i.e., take legal possession) that does not meet 
the requirements of these acts. In addition, FDA has authority to detain 
or temporarily hold food being imported into the United States while it 
makes assurances that the product is not misbranded or adulterated. FDA 

is responsible for seafood that enters interstate commerce, while the 
individual states are responsible for the condition of seafood within 
their boundaries. 

FDA Gives Priority to FDA normally gives priority to health and safety inspections over misrep- 

Health and Safety 
Inspections 

resentation inspections. Under its Domestic Food Labeling and Econom- 
ics Program, FDA conducts inspections of domestic food establishments 
and analyzes samples of food that inspectors collect when they suspect 
violations of FDA regulations. Under FDA's General Program for Imported 
Foods, FDA samples imported seafood products to determine if they com- 
ply with the requirements of the Food, Drug and Cosmetic Act and the 
regulations promulgated under this act, including those governing prod- 
uct misrepresentation. 

An FDA Consumer Safety Officer, Center for Food Safety and Applied 
Nutrition, who is one of the agency’s experts on economic problems with 
seafood, said she believes misrepresentation problems are more preva- 
lent in fish and fish products than other types of food. She added that 
this is primarily because of the great variety of fish species and the 
wide range of prices. Notwithstanding this, she said, the Center devotes 
most of its resources and efforts to safety issues rather than misrepre- 
sentation problems. 
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Although misrepresentation inspections are conducted in conjunction 
with regularly scheduled inspections, most of the violations FDA identi- 
fies during its inspections and through sample analysis are safety- 
related. For example, in the 8 district offices we visited, FDA identified 
1,514 adverse samples during 1986, of which 220 were misrepresenta- 
tion findings (see table 4.1)’ 

Table 4.1: Domestic and Imported 
Seafood Samples FDA Found During FDA district Domestic Imports Total 
Fiscal Year 1986 With Misrepresentation Baltimore 0 -2 2 
Violations at the District Offices GAO -~~__ --~__- 

Visited 
Boston 0 9 9 - --~ 
Los Angeles 2- 62 64 

New Orleans 0 3 3 
New York 1 11 12 

Orlando 6 67 73 
San Francisco 0 10 10 

Seattle 

Total 

2 45 47 

11 209 220 

Source CornplIed by GAO from FDA data management systems and records 

Another FDA Consumer Safety Officer in the Center for Food Safety and 
Applied Nutrition? an expert in food additives, stated that while food 
economics problems may not generally be viewed as having implications 
for health or safety issues, FDA recognizes the special health significance 
associated with proper labeling. For example, some additives, such as 
sulfites on shrimp, can cause allergic reactions in consumers who are 
sensitive to sulfites. Such reactions can be serious, even deadly. In addi- 
tion, product substitution, such as surimi being sold as crab meat, may 
also result in allergic reactions. In this regard, food labeling require- 
ments to identify sulfites or imitation products do play an important 
public health role. 

FDA and the Department of Commerce initiated an Approved Market 
Names for Fish and Invertebrates project in 1985. Project activities 
include assembling common/usual names for some 1,300 fishery prod- 
ucts in interstate commerce, which is nearly complete. The purpose of 
the project is to provide a convenient source, approved by regulatory ’ 
agencies, which will establish market names for species in interstate 
commerce and establish a mechanism for naming new species as they 

‘FDA found some seafood samples with more than one adverse finding. Data presented in the follow- 
ing tables include all the misrepresentation findings in the samples we reviewed. 
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are identified. According to a NOAA representative, the project’s objec- 
tives are being met and the results concerning commonly used fish 
names will be placed in the Federal Register for public comment in the 
summer of 1988. 

Misrepresentation violations for imports deal with short-weight, product 
substitution, and improper labeling of the product, as shown in table 4.2. 

Table 4.2: Types of Misrepresentation 
Violations for FDA Imported Seafood District Short-weight Substitution Labelinga 
Samples Conducted During Fiscal Year Balttmore 1 0 1 
1986 by FDA District Offices GAO Visited ~.. 

Boston 0 3 6 

Los Anaeles 0 1 61 

New Orleans 2 0 1 

New York 0 4 7 

Orlando 0 0 67 ~__. 
San Francisco 1 0 9 

Seattle 15 3 27 

Total 19 11 179 

lTh(s includes any sample with Improper labeling The two prlnclpal dehctencles were false or mlslead- 
~ng labeling and mandatory labeling omltted 

Source CornplIed by GAO from FDA data management systems and records 

States Emphasize 
Seafood Safety Over 
Misrepresentation 

States give higher priority to seafood safety than misrepresentation. 
Many cited limited resources to detect or identify misrepresentation vio- 
lations as the reason for this priority. Only two of the states we visited 
had readily available statistics on seafood misrepresentation violations. 
Virginia had statistics showing it found 3 misrepresentation violations 
during 1986, and New York had statistics showing it found 78 viola- 
tions. New York’s findings were primarily excessive liquid in oyster con- 
tainers, substitution of calico scallops for bay scallops, and insufficient 
shrimp in breaded shrimp. 

Because of limited inspections and the lack of information, the extent of 
misrepresentation occurring in the states is uncertain. One state official 
said he believes a significant amount of product misrepresentation goes i 
undetected because the priority of federal and state programs is health 
and safety concerns. 

Few significant misrepresentation problems were found during state 
inspections. For example, a southern state official said that his state 
does not find many misrepresentation problems because the state has a 
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limited capability to detect such findings. His state only checks for the 
proper weights and visually inspects for substitution but does not have 
the capability to sample products and test for substitution. The type of 
misrepresentation violations states found included substituting one spe- 
cies of fish for another, not having all ingredients on ingredients lists, 
having no ingredients list, selling previously frozen fish as fresh fish, 
adding water to containers of seafood, overbreading seafood, not declar- 
ing or having excessive food additives, and mislabeling crab meat. 

Some state officials said a misrepresentation violation is more likely to 
occur at the retail level. One state official said that at the retail and 
restaurant level, there is a great deal of misrepresentation. He said, 
however, that the local health departments are responsible for retail and 
restaurant inspections. According to another state official, it is difficult 
to verify the species at the retail level because all fish fillets tend to look 
alike. 

Some state officials said that their inspections were limited to verifying 
the ingredients statements and other aspects of labeling, such as the 
existence of a proper label and product weight. County officials in a few 
states inspect in total or partially for misrepresentation at the retail and 
restaurant level. 

Industry 
Representatives Said 
Misrepresentation 
Occurs, but Many Do 
Not View It as a Major 
Problem 

Many industry representatives told us they knew of misrepresentation 
situations but did not view misrepresentation as a major industry prob- 
lem or practice. However, results of a National Fishery Institute survey 
of its membership in 1985 showed that certain misrepresentation prac- 
tices were viewed by the respondents as being widespread. 

Many industry representatives, including officials from the Alaskan and 
Oregon seafood industry, the West Coast Fisheries Development Foun- 
dation, and the Pacific Fishery Management Council, told us that mis- 
representation occurs, but they do not consider it a major problem. 
Many officials said they believe misrepresentation occurs mostly at the 
retail and restaurant level. An official explained that processors cannot 
deceive the wholesalers or corporate buyers, but the wholesaler may ’ 
deceive retailers and restaurant personnel, and the consumer is the easi- 
est to deceive. Several industry officials said retail labeling problems 
included product substitution and frozen and thawed fish being sold as 
fresh fish. 
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The current and former chairmen of the University of Alaska’s Marine 
Advisory Program said they were not aware of any attempts by proces- 
sors or retailers to deceive seafood customers in Alaska. They said there 
is a nomenclature problem with rockfish being sold as ocean perch or 
red snapper and other species of sole being sold as English sole. They 
said using such names is not deception but a way to simplify marketing. 

According to a West Coast Fishery Development Foundation official, 
although local terminology may not be technically correct (for example, 
red snapper used for local rockfish), in his view, it is not an attempt to 
deceive the consumer. He said to keep a continuing market relationship, 
if there is a shortage of a specific fish, a processor may ship a similar 
fish instead. However, the owner of a seafood processing plant in Ore- 
gon said that some distributors will tell a retailer that the species is 
something other than what it is if this will help sell the product. A mem- 
ber of the Mid-Water Trawlers Cooperative pointed out that sometimes a 
fish picks up a product name that has to be changed for marketing pur- 
poses. For example, slime sole is marketed as Dover sole although it has 
no relationship to the European Dover sole. A West Coast Fisheries 
Development Foundation official said that selling prefrozen fish as fresh 
fish is occurring less frequently. 

A Gulf of Mexico Fishery Management Council official said he has heard 
of substituting a lower value fish for a higher value species. As exam- 
ples he cited black drum being sold as red drum and sheepshead being 
sold as other species. He was also aware of overbreading shrimp but did 
not know the extent of this industry practice. In addition, he said he 
believed it is a typical seafood industry practice to add water to oysters, 
but he said health standards require oysters to be washed and as a 
result they may obtain extra water during that process. According to the 
owner of one of the largest finfish processors in Louisiana, product sub- 
stitution has occurred at the wholesale level but has decreased signifi- 
cantly in recent years. In his view, a national chain at the retail level 
probably would not substitute one product for another, but a chain 
below the nation level would be more likely to make such a substitution. 

In 1986, the Xational Fishery Institute reported the results of member- 
ship surveys on seafood quality and inspection and the results of 10 
regional forums they held as part of their annual meeting process in 
January 1985. The results showed that overglazing (adding water to 
increase weight) is a widespread practice. In addition, they expressed 
concern about overbreading, short-weighting, and improper product 
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hapter 5 

Views on Changes Needed in Government 
Programs Addressing Seafood Safety 

Federal and state officials, private sector experts, and academics identi- 
fied changes that they believed may be necessary to better address the 
seafood safety issue. Articles and reports on safety-related problems by 
seafood experts also provide information on the nature and extent of 
problems and the types of changes that appear to be warranted. 

Many experts stated that there are not major or widespread problems 
with seafood safety or with the governmental programs and activities to 
address seafood safety concerns. Many officials and experts, however, 
did acknowledge problem areas and opportunities where programs and 
services should be improved or where additional effort is needed. Some 
said the problem areas are well known by government authorities, 
industry, and academicians. Most of the suggestions for change would 
require greater resource commitment to this issue. 

Views on Mandatory Many public officials and private experts did not believe that seafood 

Seafood Inspection 
safety warranted major changes in the way the government is currently 
addressing the issue. Several of these officials and experts also said the 
various governmental inspection activities are adequate, in their view, 
to monitor seafood and seafood products. Some added that a mandatory 
inspection program would provide little or no additional protection to 
consumers and would probably be a high-cost program. 

Some experts viewed a mandatory seafood inspection system as enhanc- 
ing consumer confidence in seafood quality and benefiting the industry 
in general through increased sales. Others, while not necessarily sup- 
portive of a mandatory federal inspection program, offered suggestions 
for changes or improvements to federal programs that would require 
additional resources. 

As previously mentioned, the 1986 Public Voice for Food and Health 
Policy report stated that the dangers presented by contaminated fish 
and shellfish warrant a mandatory federal inspection program. Accord- 
ing to this group, the seafood industry could also benefit from a manda- 
tory system through increased consumption, improved quality, and 
enhanced consumer confidence. 

Following are some of the responses we received on the need for a man- 
datory federal seafood inspection program. 
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A spokesman for the California Seafood Institute said the Institute wa 
opposed to a large-scale mandatory seafood inspection program prima 
ily because seafood was already safe for consumption. 
A spokesman for the Pacific Coast Federation of Fisherman’s Associa- 
tion expressed concern about the merits of any large-scale federal 
inspection efforts. He emphasized the need for education of fisherman 
processors, middlemen, and consumers on how to properly handle 
seafood. 
The Oregon State University Seafood Laboratory director said a massi 
seafood inspection system would be very costly, would probably gener 
ate some quality improvements, but would have no significant impact 
seafood safety. 
A seafood processing plant owner in Oregon said an intensive inspectic 
system would involve on-call inspectors ready to work long hours and 
other times be idle. He added that the seafood industry is characterizes 
by peaks and valleys of activity--workers often put in 1%hour days an 
weekends and on other occasions have no work at all. 
The Gulf of Mexico Fishery Management Council executive director 
favored a mandatory federal inspection system because he felt it wouk 
increase consumer confidence in seafood products and thus increase 
sales. He also believed that most seafood industry firms would want a 
mandatory, continuous federal inspection program. 
Florida’s Bureau of Grades and Standards chief said he favored manda 
tory federal inspection because it would alleviate public concerns abou 
unsafe seafood and would help eliminate the competitive advantage of 
firms that do not comply with seafood regulations. Florida’s Division o- 
Law Enforcement chief also favored federal inspection of seafood but 
expressed concern about the costs of the program. 
The New England Fisheries Foundation director said that large seafood 
firms would favor a mandatory federal inspection program. He added, 
however, that many small firms could have difficulty handling the add: 
tional costs that would be incurred to satisfy inspection requirements. 
The University of Massachusetts Marine Station director stated that 
mandatory federal inspection of finfish is not needed but said there is a 
need for an increased federal role to monitor shellfish. He said shellfish 
possess a greater potential for contamination because they are “filter4 
feeders.” Massachusetts, he noted, has one depuration plant that needs 
a stricter state inspection program. 
The chief of Maryland’s Division of Food Control said that a mandatory 
federal inspection of domestic seafood was not needed. However, she 
said that the federal government needs to expand its inspection of 
imported seafood. 
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Suggestions to Federal and state government officials and seafood experts provided 

Improve Government 
suggestions for changes or improvements in existing governmental pro- 
grams and services. While such suggestions covered a wide range of 

Programs and Services areas for potential improvement, many were associated with shellfish 
safety and the broader issue of chemical contamination. Most changes 
suggested would require an increase in resources. 

Shellfish Safety Officials and experts provided suggestions to improve seafood safety. 
The more frequently offered suggestions included 

l conducting research to develop new indicator tests for bacterial and 
viral pathogens in shellfish growing waters, 

l expanding public awareness efforts to communicate the potential health 
risks associated with eating raw or undercooked shellfish, 

l intensifying state and federal law enforcement efforts to curtail illegal 
harvesting and distribution of shellfish from closed/contaminated har- 
vesting areas, and 

l increasing testing of shellfish for heavy metals and other chemical 
contamination. 

Better Pathogen Indicator Tests Several officials said governmental efforts should be intensified to 
develop better indicator tests to determine the presence of bacterial or 
viral pathogens in shellfish-growing waters. Current tests for the pres- 
ence of fecal contamination were developed years ago. Studies con- 
ducted since these tests were established expressed concerns regarding 
limitations of the tests and stated that efforts to develop better tests 
should be given high priority. 

Studies that support the need for an improved indicator to identify the 
relationship between viral contamination and health problems include 
the following: 

l A Baylor College of Medicine and School of Public Health/University of 
Texas study showed that neither fecal nor total coliform acts as a good 
predictor of the concentration of viruses in oysters. The study concluded ’ 
that bacterial standards do not reflect the occurrence of enteroviruses in 
marine waters. The study also found no correlation between the pres- 
ence of viruses in water and the presence of viruses in oysters. 

l A Brookhaven National Laboratory study in the late 1970s found little 
difference in virological quality between areas of Long Island, New 
York, and New Jersey designated as open or closed to shellfishing. 
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Viruses were discovered in samples yielding relatively low coliform 
counts, most of which were below the accepted standard. The study 
found also that viral isolations did not correlate with coliform counts 
and concluded that the use of bacterial standards as indexes of the ove 
all sanitary quality of water and shellfish needed to be reevaluated. 

The need for a better indicator of viral contamination in shellfish is 
widely recognized. According to an article by an NMF’S official in the Se1 
tember 1985 issue of the Journal of Food Protection, microbiologists an 
virologists at state health departments believe that guidelines restrictir 
the levels of enteric virus contamination in shellfish would reduce the 
incidence of shellfish-borne illness. A recent article in the British jourm 
PHS Microbiology Digest also pointed out an urgent need to reassess all 
aspects of shellfish sanitation from a virological standpoint. An article 
in the January 1985 Journal of the Royal Society of Health, another 
British journal, declared that the use of coliform as an indicator of pat1 
ogenic viruses in shellfish is increasingly recognized as inadequate. 

The fecal coliform test may not be an adequate indicator for some bactc 
rial pathogens. Studies found no correlation between vibrio cholerae an 
fecal coliform in oysters. One study found that research has not estab- 
lished that fecal coliform standards adequately reflect the presence of 
potentially pathogenic bacteria of natural aquatic origin in shellfish. Ar 
April 1987 report by the Office of Technology Assessment also pointed 
out that current standards are based solely on water quality, while 
levels in sediments and shellfish are not regulated. Sediments, however. 
are probably an equal or more likely source of pathogens in shellfish. 

In contrast, a microbiologist from FDA'S Northeast Technical Services 
Unit pointed out that the present bacterial standard for shellfish seems 
to work well for disease prevention, with only a few isolated instances 
of disease occurring from shellfish taken from waters that meet the pre- 
sent standards. He also stated that claims of epidemics caused by shell- 
fish taken from clean waters are suspect because there is no way to 
ensure that shellfish supposedly harvested from approved waters actu- 
ally came from those waters. ‘\ 

Several of the public officials we contacted expressed concerns about 
the currently used indicator tests for microbiological contamination and 
the need to develop better indicator tests. Some of these comments 
follow: 
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Need for Public Awareness 
Initiative 

l According to the Chief, Food Protection Section, Department of Health, 
State of New York, current indicator tests to determine the presence of 
bacterial contamination do not adequately protect the public because 
harvesting areas that may have low bacteria levels may be contami- 
nated by viruses. He believed efforts need to be taken to develop meth- 
ods to ensure bacterial, as well as viral, safety in shellfish-growing 
waters. 

l A microbiologist at FDA'S Northeast Technical Services Unit pointed out 
that studies of the Escherichia coli and fecal coliform indicator tests 
have concluded that these tests are not good predictors of the presence 
of pathogens that may cause gastrointestinal illness. 

l A Maryland shellfish program official said that the state strongly 
believes the fecal coliform level may have no association with human 
health risk in the absence of significant pollution sources. The official 
pointed out that the fecal coliform standard was never intended to be 
the final determining factor in assessing human health risks and that 
the state of Maryland recognizes the need for valid tests for shellfish 
contamination, 

The need for public awareness also was noted by many officials who 
pointed out such concerns as the potential health risks associated with 
eating raw or undercooked molluskan shellfish. Eating mollusks raw or 
undercooked presents potential risks of viral hepatitis, nor-walk virus, 
and a number of other viral or bacterial pathogens that may contami- 
nate shellfish before it is eaten. This concern is attributed in part to the 
limitations of the indicator tests used to gauge fecal contamination in 
growing waters. 

Several government officials and seafood experts expressed concern 
also about eating raw seafood in general and believed that a trend in 
this direction could result in an increase in seafood-related illness. Fol- 
lowing are some examples of the concerns expressed and information 
obtained through articles on this subject. 

l FDA'S Seafood Products Research Center director described shellfish as 
“dirty” filter-feeders. She said the public needs to be educated about the ’ 
health risks and encouraged not to eat raw shellfish. 

l The Director of the program in infectious diseases and clinical microbi- 
ology at the University of Texas Medical School has been quoted as rec- 
ommending that anyone with underlying immunologic disease (cancer, 
diabetes, or chronic gastrointestinal disease) should probably never con- 
sume uncooked shellfish. 

Page 57 GAO/RCED-88-135 Seafood Safety 



Chapter 5 
Views on Changes Needed in Government 
Progra.ms Addressing Seafood Safety 

l A March 1986 article in The K’ew England Journal of Medicine suggestc 
that until effective control measures are developed, the public should t 
warned that consumption of raw clams and oysters poses a risk of 
illness. 

l Louisiana officials told us that eating raw seafood increases health 
risks. Because of the high health risks associated with eating raw sea- 
food, the Deputy Secretary of the Louisiana Department of Health and 
Human Resources said, the state has considered requiring restaurants 
serving raw seafood to post warnings of possible health hazards. 

l The IMassachusetts Division of Food and Drugs director said that con- 
sumption of raw shellfish is a major source of illness and believes it rel 
resents about 25 percent of seafood-borne illnesses in the United States 

l A University of California at Davis epidemiologist said that he was con 
cerned about the trend of raw seafood consumption and thought that 
the trend would lead to an increased occurrence of infections. This offi- 
cial further stated that a general warning about the risks of eating raw 
seafood is needed. 

Need to Curtail Illegal Harvesting Several public officials also expressed concerns regarding the illegal ha 
vesting and distribution of shellfish. The extent of illegal harvesting is 
not known by law enforcement groups, but many believe a substantial 
problem exists in some areas of the country. Limited law enforcement 
resources to address illegal harvesting and ineffective fines and penal- 
ties for offenders have made illegal harvesting profitable. The primary 
concern of officials, however, is that illegal trade involves harvesting 
areas that are prohibited or periodically closed for public health rea- 
sons. Some officials stated that illegally harvested shellfish may very 
well be the cause of many of the mollusk-associated illnesses that occur 
annually. 

The FDA Shellfish Sanitation Branch manager said illegal harvesting of 
contaminated molluskan shellfish may be the single greatest problem 
facing the shellfish industry and public health officials. He further 
stated that preventing illegal harvesting should be a high priority to bet 
ter ensure the safe consumption of raw molluskan shellfish. 
Representatives from NMFS' Enforcement Division said illegal shellfish 
harvesting is a significant problem, especially in certain areas of the 
country. NMFS gives priority to this issue under its Lacey Act authority; 
however, it has more investigative leads on illegal shellfish activity thar 
it can handle. NMFS works with state authorities; however, many states 
also have limited fisheries enforcement resources. 
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l In GAO’S 1984 report, Problems in Protecting Consumers From Illegally 
Harvested Shellfish (Clams, Mussels, and Oysters) G~oi~~~-84-36, June 
14, 1984, the issues associated with illegally harvested shellfish and fac- 
tors affecting regulatory and enforcement authorities were discussed. 
We reported that law enforcement agencies had insufficient resources to 
prevent illegal harvesting of shellfish and court-assessed fines were 
inadequate to deter illegal harvesting. 

l Massachusetts’ Chief of Marine Bureau, Division of Law Enforcement, 
said that because of illegal shellfish harvesting in contaminated areas, 
the market has been flooded with contaminated shellfish, posing a 
threat to public health. He indicated that the main reason is inadequate 
patrol resources and the courts’ view of these violations as relatively 
unimportant, which results in their rendering mild penalties that do not 
deter this illegal activity. 

l New York’s Chief of the Food Protection Section, Department of Health, 
believes illegal shellfish harvesting is occurring in the state and causing 
illness, but its impact is not evident because bootleggers mix contami- 
nated and noncontaminated products. 

. An editorial in The New England Journal of Medicine raised questions 
about consumption of raw shellfish and offered suggestions to address 
the issue.’ A key position in the editorial was the need to strengthen 
enforcement activities to control illegal shellfish harvesting. 

Chemical Contamination 
of Seafood 

As discussed in chapter 2, chemical contamination of food is an issue of 
growing concern. Knowledge of toxic chemicals in many of the nation’s 
fresh, estuarine, and marine waters has increased but, because research 
on the relationships between chemical contamination and human illness 
has not yet produced the direct evidence desired by the medical science 
community, the seriousness of this issue remains unclear. 

Views and suggestions of certain officials on what needs to be done to 
better address this concern include the following: 

l FDA’S Boston District Consumer Safety Monitor said its sampling indi- 
cates measurable levels of chemical residues in certain species of fish 
and shellfish. Although the situation is approaching a public health con- 
cern, he believed that more contaminant monitoring and sampling 
assessments are needed to document this concern. 

‘Barbara A. Rockett, M.D.. “Consumption of Raw Shellfish-Is the Risk Now Unacceptable?,” The - 
New England Journal of Medicine, March 13, 1986. Vol. 314, No. 11. 

Page 59 GAO/RCED-M-135 Seafood Safety 



. 

. 

Additional Suggestions for 
Changes and 
Improvements in Seafood 
Safety . 

Chapter 5 
Views on Changes Needed in Government 
Programs Addressing Seafood Safety 

sew York’s Director, Division of Environmental Health Assessment, 
suggested that the federal government needs to update its standards a: 
develop more standards for toxic contaminants in finfish. 
In California, seafood experts recommended changes in FDA’S enforce- 
ment efforts regarding chemical contaminants, including (1) testing foi 
more contaminants; (2) establishing tolerances for more contaminants, 
especially for heavy metals and modern industrial chemicals and pesti- 
cides; (3) notifying the state more promptly of violative seafood find- 
ings; and (4) more routine monitoring of seafood from Southern 
California. 
A Colorado Water Quality Control Division researcher and Louisiana 
state seafood regulators said the federal government needs to determir 
tolerance levels for more contaminants. 
A Virginia Institute of Marine Science official said the biggest weaknes: 
in the existing seafood monitoring program is that there are certain 
chemicals determined to be unsafe and these are usually the only ones 
that are monitored. The number listed as unsafe is extremely small con 
pared with the number of chemicals being added to the environment 
whose long-term effects are generally unknown. He stated that as a 
result of his studies, he found 340 chemicals compounds in the Chesa- 
peake Bay, most of which have not been assessed for safety. As a resul 
he believes oysters that come from NSSP-approved growing areas are no 
necessarily safe to eat because of the long-term effects of accumulating 
toxic chemicals in humans. 

Some other officials expressed the general view that the levels of cheml 
cal contamination in seafood should not be a major concern. For exam- 
ple, San Francisco and Los Angeles FDA District officials said they are 
not finding any significant problems from their surveillance of chemi- 
cals in seafood. The Laboratory Director of FDA’s San Francisco Labora- 
tory said, in general, chemical contamination of food is not the problem 
the public believes it is. 

In addition to the above, other suggestions were offered by some of the 
public officials and private experts. The following reflect the principal 
areas for improvements that were identified: 

While not supportive of a mandatory inspection system, some officials 
and experts said that additional but selective inspection activities and 
seafood sample analysis would be an appropriate improvement. In this 
regard, several also believed more sampling of imported seafood prod- 
ucts would be useful. 
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s More consumer education in general about seafood handling and prepar- 
ation was also mentioned by several experts. Mishandling of seafood 
and improper cooking have been regarded as a major cause of seafood- 
borne illness. 

l A few government officials suggested that FDA be given embargo author- 
ity and/or develop more effective procedures for seizing products in vio- 
lation of federal standards. FDA has requested states having this 
authority to take such action. The current process to get court-ordered 
seizure authority is time-consuming and delays the ability of the federal 
government to seize products. GAO addressed this matter in an earlier 
report, Legislative Changes and Administrative Improvements Should 
Be Considered for FDA to Better Protect the Public From Adulterated 
Food Products, (G~o~H~~-84-61, Sept. 26, 19%). 

. The need for education of and technical assistance to the seafood 
industry. 

. A wide range of comments on the need for more and/or continued 
research on the issue of seafood quality control and safety. These 
ranged from harvesting quality control and handling to processing and 
distribution of seafood products. 
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Summary and Observations 

Federal legislators have discussed seafood safety for many years, focu 
ing on the federal programs and activities addressing the issue. In rece 
years interest has again surfaced questions about seafood contaminati, 
and the adequacy of the government programs. Claims have been mad< 
by some that federal efforts to monitor seafood are inadequate and pei 
mit serious threats to the public health. Some also claim that some type 
of federal mandatory seafood inspection program is needed to ade- 
quately address these problems. 

To help assess the nature, extent, and seriousness of seafood safety 
problems, we identified government activities addressing the issue and 
obtained the views of many government and private seafood experts o 
the changes that they view as necessary to help improve seafood safet 

Nature and Extent of Seafood can be exposed to a wide variety of biological pathogens, toxii 

Seafood Safety 
Problems 

and parasites that in turn can cause illness in humans. In addition, sea- 
food can be exposed to an indeterminable number of chemicals, includ- 
ing heavy metals, pesticides, and other chemicals such as 
polychlorinated biphenyls. FDA and EPA have established action levels f 
15 hazardous chemical substances that have been found in seafood, 
almost all of which are suspected to be or are potentially carcinogenic ( 
mutagenic. Experts have noted that because of the difficulties in devel 
oping direct relationships, much is unknown regarding chemical contar 
ination and human illness. Seafood is not unique in this regard-all foe 
products can be exposed to various types of biological and chemical coi 
tamination at any number of stages between the growing areas, proces: 
ing, distribution, and preparation for human consumption. 

Complete statistics on the nature and extent of human illness caused by 
eating seafood do not exist. However, we obtained some perspective on 
the extent of the problem by examining data from CDC and FDA. Availa- 
ble seafood-borne illness data from CDC, while recognized as incomplete 
do not indicate a widespread problem with the nation’s seafood. The 
data showed that during the period 1978 through 1984,5,080 seafood 
illness cases (representing about 5 percent of all food-borne illness \ 
cases) and 5 deaths were reported to CDC. In addition, other information 
showed that the majority of the seafood cases were associated with 
three species groups. One involved raw molluskan shellfish that were 
contaminated with microbiological pathogens. According to numerous 
sources, the risk associated with shellfish is reduced significantly if it i 
properly cooked. The other two species groups were particular finfish 
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species that transmitted naturally produced chemical toxins- 
ciguatoxin and scombrotoxin-that can be deadly if eaten. 

Our review of FDA statistics does not indicate widespread, serious prob- 
lems with seafood. In fiscal year 1986, FDA took about 6,500 samples and 
found about 1,900 to be adverse. Our review of a portion of these 
adverse seafood samples showed that about 78 percent would not be 
considered particularly serious problems or direct threats to health. For 
those samples where serious problems were detected, many were associ- 
ated with biological pathogens that would be subsequently neutralized if 
the product was properly handled and cooked. The remainder of the 
cases, which would not be affected by cooking, were primarily chemical 
contaminants. 

Federal and State 
Programs 

The federal government has not followed the concept of loo-percent 
product inspection for seafood, as is currently used for meat and poul- 
try. We found, however, that it conducts, through a number of agencies, 
programs to help monitor and assess current and changing conditions 
affecting the relative safety of the nation’s seafood. These activities 
include inspections, product sample analysis, water quality assessments, 
research and data gathering, enforcement activities, and technical assis- 
tance to states and industry. 

In addition, state governments also conduct, to varying degrees, similar 
activities that help to monitor the condition of seafood in their respec- 
tive states. These activities include seafood establishment inspections, 
seafood sample analysis, water quality assessments, and patrol of har- 
vesting areas. Also, most of the states with shellfish harvesting, process- 
ing, and shipping activities conduct shellfish sanitation programs and 
are participants in the Interstate Shellfish Sanitation Conference. The 
federal government, primarily through FDA, provides oversight of many 
of the state activities to help improve their effectiveness. 

Admittedly, the level of federal and state inspection and product sample 
analysis activity is limited, relative to the volume of seafood and sea- 
food products entering the marketplace. FDA officials said their sampling 
coverage represents less than 1 percent of domestic and 3 percent of 
imported seafood. FDA'S efforts are, however, targeted to known or sus- 
pected problem areas, as opposed to broader based sampling, and in 
recent years have surfaced some type of adverse finding about 25 per- 
cent of the time. In addition, NOAA, through its voluntary inspection pro- 
gram, inspected about 10 percent of the seafood consumed in the United 
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States in fiscal year 1987. Information from selected states indicated 
that they also perform similar inspections and sample analysis activitie 
but generally do not find serious health or safety problems. 

Collectively, federal and state programs represent a considerable 
amount of activity that contributes to the monitoring and assessment o: 
changing conditions associated with seafood safety. The effectiveness c 
such programs in correcting or preventing problems was, however, 
beyond the scope of our review. 

Expert Views on the Many government officials and private experts stated that they believe 

Seafood Safety Issue 
problems either with seafood safety or with the governmental program 
and activities addressing seafood safety concerns are not major or wide 
spread. Many officials and experts agree, however, that certain areas o 
concern warrant special attention. The principal areas of concern 
included 

l the need to develop better tests to measure microbiological contamina- 
tion in shellfish-growing waters and in shellfish stock, 

l the need to create a greater public awareness of the potential health 
risks associated with consuming raw or undercooked molluskan 
shellfish, 

l the need for more government attention to curtail the illegal harvesting 
of shellfish from closed/contaminated harvesting areas, and 

l the need for more research to better understand chemical contamination 
in seafood and its human health implications. 

These areas of concern are being addressed, to varying degrees, by fed- 
eral programs, as illustrated by the following: 

l NOAA and EPA are currently performing research directed at developing 
better microbiological indicator tests for shellfish-growing waters. 

l Some public awareness and public advisory initiatives are being taken 
by federal and state authorities to communicate special concerns. 

l NOAA is developing a plan for a seafood surveillance system model for: 
domestic and imported seafood focusing on safety control points in ha‘r- 
vesting and processing operations. The National Academy of Sciences is 
participating by reviewing the various types of contaminants that sea- 
food could be exposed to and reviewing available seafood-borne illness 
data to help put the problems in some perspective. 
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l Action is being taken by a number of federal agencies to increase their 
knowledge of the implications of chemical contamination for human ill- 
ness. Government and private authorities recognize that this work is a 
long-term effort and, in addition to seafood, affects many other foods. 

GAO Observations Growing public awareness of seafood safety, resulting from increased 
claims of serious seafood contamination problems, has led to proposals 
for a mandatory seafood inspection system similar to inspections used 
for meat and poultry. However, on the basis of the information we gath- 
ered and the views of experts we interviewed, there does not appear to 
be a compelling case at this time for implementing such a comprehensive 
federal mandatory seafood inspection system. 

Essentially, three factors support this position. First, available seafood 
illness statistics, while incomplete, do not indicate widespread prob- 
lems-seafood illnesses reported to CDC represented about 5 percent of 
all food-borne illness and were focused on a few species groups. Second, 
while not viewed as a comprehensive inspection effort, federal and state 
monitoring and assessment activities do provide checks on seafood 
safety and conditions. Third, concerns that the experts identified, such 
as the need for better microbiological tests, more public awareness, more 
attention to illegal harvesting, and additional research on chemicals, are 
generally not the type of problems that would be solved by a mandatory 
seafood inspection program. 

Nevertheless, continuing attention and support are needed for a number 
of the initiatives currently underway. These include research on chemi- 
cal contamination and microbiological tests for growing waters, KMFS 
development of a seafood surveillance system, and efforts to improve 
public awareness of risks associated with the consumption of raw or 
undercooked shellfish. The NMFS seafood surveillance study is designed 
to provide a basis for addressing microbiological seafood safety problem 
areas. In addition to improving seafood safety, activities such as these 
could also help to provide a basis for designing a mandatory inspection 
program, should one be deemed necessary in the future. We believe that 
strong oversight of these areas by appropriate federal and state agen- 
cies is needed to help ensure that the intended objectives are 
accomplished. 

. 
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States GAO Contacted During the Review 

Alabamaa 
Alaska 
California 
Coloradoa 
Florida 
Georgiaa 
Illlno& 
LouIslana 
Maine 
Maryland 

“Contacted by telephone 

Massachusetts 
Missour? 
New Jerseya 
New York 
Oregon 
Pennsylvanlad 
South CarolInaa 
Texasa 
Virginia 
Washtngton 
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Description and Statistical Information on FDA 
Seafood Establishment Inspections and Seafood 
Sample Analyses 

FDA Inspections According to its records, FDA conducted a total of 1,38 1 inspections of 
seafood establishments in fiscal year 1986.’ According to FDA officials, 
about 4,000 seafood establishments that participate in interstate com- 
merce are subject to its inspections. While the frequency of these inspec- 
tions may vary among its district offices, FDA tries to conduct an 
inspection of these establishments at least once every 2 years. FDA visits 
some establishments more frequently than others when problems are 
found during inspections. To help increase its coverage, FDA also has 
contracts with state governments to make some inspections. 

Table II. 1 provides statistical information on the number of FDA seafood 
establishment inspections conducted in fiscal years 1984, 1985, and 
1986. Most FDA inspections are focused on general plant sanitation 
(about 65 percent of the inspections conducted). 

Table 11.1: FDA Inspections of Seafood 
Establishments in Fiscal Years 1984, 
1985, and 1986 Focus of inspection 

Sanbtation 

Number of inspections 
1984 1985 

891 545 

1986 

957 

Contaminants (pesticides/metals) 143 65 104 
Additives (food additives and colors) 99 40 114 

Economics 30 12 39 

Shellfish 260 203 167 

Total 1,423 873 1,381 

Source. CornplIed by GAO from FDA data management systems and records 

FDA Sample Taking 
and Analysis 

According to FDA headquarters officials, domestic seafood samples are 
taken primarily from seafood establishments during inspections. Inspec- 
tors take samples on the basis of FDA headquarters guidance or direction 
and can take samples of products they believe warrant further analysis. 
FDA officials told us that domestic product sample analysis represents 
less than 1 percent of the domestic seafood supply in a year. FI~A records 
indicated that for fiscal year 1986, 1,814 domestic seafood samples were 
taken and analyzed for various potential problems. Of the samples ana- 
lyzed, 218 (or 12 percent) were found to be adverse (those in violation 
of regulations and requiring action). 

According to FDA officials, FDA uses seafood sample analysis more exten- 
sively to determine if imported products meet the federal standards. FDA 

lSe&od establishments include processors, shippers, packers/repackers, labelers/relabelers. 
warehousers, and importers. 
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officials told us that imported seafood sample analysis represents cove: 
age of less than 3 percent of imported seafood products entering the 
United States in a year. FDA uses various means to select imported sea- 
food samples. As with domestic seafood, samples may be taken on the 
basis of FDA headquarters guidance or at the discretion of the FDA inspec 
tor. In addition, imported products may also be subjected to FDA'S auto- 
matic detention procedure. Under this procedure, if FDA’S experience or 
other information indicates potential problems with a particular prod- 
uct, importer, or country, the agency can put the importer or country OI 

its automatic detention list. FDA districts then automatically detain sucl- 
imports and may take samples for FDA laboratory analysis or require th 
importer to have an independent, FDA-apprOVed laboratory conduct spe 
cific analyses to determine whether the products comply with FDA 

standards. 

Table II.2 provides information on FDA domestic and imported seafood 
samples, the number found to be adverse, and the percentage of advers 
findings for fiscal years 1984, 1985, and 1986. The number of adverse 
seafood samples is the total of the different types of adverse conditions 
FDA identified, including biologic contamination, chemical contamination 
food additives, and economic violations. For the 3-year period, consider 
ing all domestic and imported seafood samples, FDA identified adverse 
conditions in about 35 percent of the samples taken. 

Table 11.2: FDA Domestic and Imported 
Seafood Samples Taken, Adverse Total Percent of tot. 
Samples, and Percentage of Adverse Total adverse adverse t 
Samples for Fiscal Years 1984, 1985, and Fiscal year samples sample total sampl 

1986 Domestic Seafood Samples 

1984 1,406 412 29 
1985 2,253 378 16 

1986 1,814 218 12 

Imported Seafood Samples 
1984 3,879 1,892 48 

1985 4,672 1,912 40 
1986 4,714 1.663 35 

Source: CornplIed by GAO from FDA data management systems and records 

Table II.3 shows a distribution of the 218 adverse domestic and 1,663 
adverse imported seafood samples for fiscal year 1986 by the type of 
finding. Because FDA found some seafood samples with more than one 
adverse finding, we classified such samples according to the most sever 
finding. Table II.4 shows the distribution of the 1986 domestic and 
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imported seafood samples taken by finding classification categories. As 
previously noted, 12 percent of the domestic and 35 percent of the 
imported samples were found to be adverse. 

Table 11.3: FDA Adverse Domestic and 
Imported Seafood Samples by Finding 
Categories for Fiscal Year 1986 

Finding 

Biologic contamination 

Chemlcal/pesticlde contamlnatlon 

Food addWe 

Economic/misrepresentation 

Total 

Number of adverse 
seafood samples 

Domestic Imported 

139 1,292 

50 93 

12 163 

17 115 

218 1,663 

Source Comprled by GAO from FDA data management systems and records 

Table 11.4: FDA Domestic and Imported 
Seafood Sample Findings for Fiscal Year 
1986 

FDA sample finding 
classification categories 

Domestic 

Imported 

Total 

la 2b 3c 4d 5e Total 

1.106 161 218 328 1 1,814 

2,823 190 1,663 26 12 4,714 

3.929 351 1,881 354 13 6,528 

%ample compiled wrth establrshed standards for the analysrs performed 

%ample farled to comply wrth establrshed standards for the analysis performed but IS not appropriate 
for regulatory actton because of the rnstgnrficance of the vrolatron 

‘Adverse finding found Sample does not comply wrth establrshed standards and the vrolatron IS srgnrfr- 
cant to support regulatory actron Samples held wrthout analysrs for evrdence in regulatory proceedings 
are also included In this classrfrcatron. 

dSample IS not the type requrnng classrfrcatron 

*The sample was collected for analysrs, but FDA decrded not to review analyze, or hold for further 
action 

Source Comprled by GAO from FDA data management systems and records 

Review of FDA Adverse 
Seafood Sample Findings 
in Fiscal Year 1986 

To obtain a more detailed perspective on the significance of FDA'S 

adverse seafood sample findings, we selected 8 FDA District Offices 
whose 67 adverse sample findings collectively represented 30 percent of 
the adverse domestic seafood samples and the 1,447 adverse seafood 
sample findings representing 87 percent of the adverse import samples 
(see table 11.5) for fiscal year 1986. These eight districts also provided 
geographic and regional coverage of the country, representing East 
Coast, Gulf of Mexico, and West Coast districts of FDA. We reviewed 
information that would provide basic information on these adverse sea- 
food samples to determine their nature, extent, and seriousness. 
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Table II.5 shows the number of fiscal year 1986 adverse seafood sam- 
ples at the eight FDA District Offices we visited. 

Table 11.5: Number of Fiscal Year 1986 
Adverse Domestic and Import Seafood Adverse samples 
Samples GAO Reviewed by FDA District District Domestic lmpor 

Baltimore 7 

Boston 3 1; 

Los Angeles 5 7; 

New Orleans 4 

New York 2 l< 

Orlando 11 li 

San Francisco 

Seattle 

4 1. 

31 1. 

Total 67 1,4L 

Source: Complied by GAO from data management systems and records from the etght FDA dlstrtct 
offtces Included In GAO’s review. 

To assess the potential health impact of the adverse seafood samples, 
we reviewed the districts’ sample records to determine the reason for 
the adverse classification. According to FDA officials, FDA does not clas- 
sify its adverse seafood sample findings regarding their seriousness. WC 
used criteria presented in the National Research Council’s 1985 report 
entitled An Evaluation of the Role of Microbiological Criteria for Foods 
and Food Ingredients to classify microbiological pathogens, natural tox- 
ins, and indicator organisms. We used the categories direct, indirect,, ant 
no hazard to public health to relate the seriousness of safety-related 
findings. 

Twenty-one percent of the domestic adverse seafood samples and 22 
percent of the imported adverse seafood samples were characterized as 
having a direct impact, on public health. The significance of the finding: 
for seafood samples is shown in table 11.6. 
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Table 11.6: Significance of Findings for 
Domestic and Imported Seafood 
Samples Included in GAO’s Review 

Directa 

Indirect” 

Domestic Imported Total 
Number Percent Number Percent Number Percent 

14 21 17 22 331 22 

28 42 115 a 143 9 

No Hazardc 14 21 508 35 522 34 

Economicd 11 16 86 6 97 6 

Undeterminablee 0 0 421 29 421 28 

Total 67 100 1,447 100 1,514 100’ 

dA drrect hazard Includes such contaminants as pathogens, food addttrves. toxins, and chemicals at or 
above FDA actron levels and unlabelled sulfites 

“An indirect hazard Includes such contamrnants as nonpathogenic Eschenchra co11 or fecal coliform We 
also Included decomposrtron as an Indirect hazard because of the possrbrlrty of htgh histamine or scom- 
brord toxrn and defecttve can seams because of the possibility of disease-causing bactena. 

CNo hazard Includes such contamrnants as distasteful contamrnants and rancid products and farlure by 
the Importer to file with FDA the process under whrch the seafood was processed 

“Economrcs Includes any form of misrepresentation such as short- werghttng, product substrtutron, and 
mrslabelrng 

eUndetermrnable includes Imports automatrcally detained and then reconditioned by the Importer which 
resolved the reason for the detention without an analysis being performed 

‘Does not add due to rounding 

Source: Compiled by GAO from data management systems and records from the eight FDA drstnct 
offices included rn GAO’s revrew 

The final status of the sampled seafood included in GAO’S review is 
shown in table 11.7. A sample analysis is not always conducted before a 
determination is made on how to resolve the problem. For example, a 
product may be destroyed, relabeled, exported, reconditioned, or not 
allowed to be imported without conducting a laboratory analysis. 
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Table 11.7: Final Status of Domestic and 
Imported Seafood Samples Included in Status Domestic Imported Toto 
GAO’s Review DtstnbutecP 18 335 35 

DestroyecP 25 156 18 

RelabeledC 3 89 9 
Refused entrance/exportedd 0 445 44 

Recondltlonede 

Other’ 

0 332 3i 
21 90 li 

Total 67 1,447 1.51 

“Seafood dlstrlbuted to U S consumers 

“Seafood destroyed under federal supervlslon 

“Seafood relabeled to comply with FDA regulations 

‘Seafood refused entrance Into the Unlted States or exported from the United States 

‘Seafood recondltloned (cooked or treated to bnng Into compliance with FDA standards) to kill the 
bacteria In the product 

‘Samples were Included as “other” for various reasons, lncludlng 64 samples for which the flnal status 
was not known (61 Imports and 3 domestlc), 25 wtth combinations of the above categortes (24 Imports 
and 1 domestlc). and 5 domesttc cases still In process 

Source, Complied by GAO from data management systems and records from the eight dlstrlct offices 
Included in GAO’s revtew 
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Related GAO Reports 

Water Quality: Pollution of San Francisco Bay and the Sacramento-San 
Joaquin Delta (GAO/RCED-87-156FS, June 18, 1987). 

Water Pollution: Application of National Cleanup Standards to the Pulp 
and Paper Industry (GAO!RCED-~T-~~, Mar. 18, 1987). 

Seafood Marketing: Opportunities to Improve the U.S. Position (GAO/ 
RCED-87.llBR,OCt. 22, 1986). 

Pesticides: Need to Enhance FDA'S Ability to Protect the Public From Ille- 
gal Residues (GAO/RCED-87-7, Oct. 27, 1986). 

Pesticides: Better Sampling and Enforcement Needed on Imported Food 
(GAOIRCED-86-219, Sept. 26, 1986). 

Food and Drug Administration: Laboratory Analysis of Product Samples 
Needs to Be More Timely (GAO/HRD-86-102, Sept. 30, 1986). 

Pesticides: EPA'S Formidable Task to Assess and Regulate Their Risks 
(GAO~RCED-86-125, Apr. 18, 1986). 

Food Inspections: FDA Should Rely More on State Agencies (GAO~HRD-86-2, 
Feb. 18, 1986). 

Uses of Saltonstall/Kennedy Fisheries Development Funds (GAO/RCED- 
85-145, Aug. 30, 1985). 

Legislative Changes and Administrative Imorovements Should Be Con- 
sidered for FDA to Better Protect the Public From Adulterated Food 
Products (GAO/HRD-84-61, Sept. 26, 1984). 

FDA'S Oversight of the 1982 Canned Salmon Recalls (GAO/HRD-84-77, Sept. 
12, 1984). 

Evaluation of Selected Aspects of FDA'S Food Manufacturing Sanitation 
Inspection Efforts (GAO/HRD-84-65, Aug. 30, 1984). 

Problems in Protecting Consumers From Illegally Harvested Shellfish 
(Clams, Mussels, and Oysters) (GAO/HRD-84-36, June 14, 1984). 

Need to Strengthen Coordination of Ocean Pollution Research (GAO/ 
CED-82-108, July 14, 1982). 
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Foreign Investment in U. S. Seafood Processing Industry Difficult to 
Assess (~~~-81-65, Mar. 30, 1981). 

Followup on the National Marine Fisheries Service’s Efforts to Assess 
the Quality of U.S.-Produced Seafood (CED-81-125, June 22, 1981). 

Need to Assess the Quality of U.S.-Produced Seafood for Domestic and 
Foreign Consumption (~~~-81-20, Oct. 15, 1980). 

Developing Markets for Fish Not Traditionally Harvested by the United 
States: The Problems and the Federal Role (~~~80-73, May 7, 1980). 

Food and Drug Administration’s Program for Regulating Imported Prod 
ucts Needs Improving (HRD77-72, July 5, 1977). 

Federal Support for Restaurant Sanitation Found Largely Ineffective 
(MWD-76-42, Dec. 8, 1975). 

Protecting the Consumer From Potentially Harmful Shellfish (Clams, 
Mussels, and Oysters) (B-164031(2), Mar. 29, 1973). 
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Atmendix IV 

Current Regulatory Action Levels Established 
by FDA for Poisonous or Deleterious Substances 
in Seafood 

Chemical substance’ Seafood group 
Al&in and dreldnn Frsh 
Benzene hexachlonde Froa leas 

Action level 
(parts per million) 

.3 

.3 
Chlordane Ftsh .3 
DDT, DDE, and TDEb 
Endrin 

Frsh 

Frsh and shellfish 
5.0 

.3 
Heptachlor and heptachlor Fish and shellfish 

epoxrde .3 
Kepone (chlordecone) Crabmeat .4 

Fish and shellfish .3 
Mercury (methyl mercury) Fish, shellfish and crustaceans, 

and other aquatic animals 1.0 
Mirex Frsh and shellfish .l 

PCBsC Fish 2.0 
Toxaphene Frsh 5.0 

aParalytrc shellfish toxin was rntentronally excluded from thus appendix because rt IS a brologically pro- 
duced chemrcal toxrn. 

bWhen the amounts of DDT, DDE, and TDE are added, any of the three found below 2 parts per mtllron 
for fish IS not counted for complrance purpose. 

cPCBs found at 2 parts per million in fish are the only porsonous or deleterious substance for whrch FDA 
has established a tolerance level that IS promulgated through FDA’s official rulemaking process. 

Source FDA Action Levels for Porsonous or Deleterious Substances rn Human Food and Animal Food 
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Appendix V 

Interagency and Cooperative Agreements and 
Memorandums of Understanding Related to 
Seafood Safety Identified by GAO 

Type of agreement 
Memorandum of understandrng 

Cooperatrve agreement 

Interagency agreement 

Interagency agreement 

Interagency agreement 

International agreements 

International agreement 

Memorandum of understanding 

Memorandum of understanding 

Memorandum of understanding 

Memorandum of understanding 

Memorandum of agreement 

Memorandum of understanding 

Parties Purpose 
U.S. Department of Agrrculture and 
Department of Commerce 

To make effectrve use of federal resources by the cross-utrlrzatrc 
of inspectron personnel for fishery, frurt, and vegetable rnspectrc 
and certrficatton servrces. 

Department of Commerce and 
State of Alaska 

To establrsh working arrangements for the effective discharge 0’ 
fishery products inspectron responsrbilitres of each party (Srmrle 
agreements have been establrshed with 10 other states ) 

FDA and U.S. Army To provrde for a collaborative effort to develop new assay 
procedures and the development of raprd analytical methods to 
detect, quantify, and confrrm seafood toxrns. 

EPA and FDA To establish a cooperatrve effort to study bactenologrcal probler 
In the Narragansett Bay. 

FDA and NMFS To establish arrangements for the study of PCBs In bluefrsh alor 
the Atlantrc Coast of the Unrted States. 

Unrted States and Republic of 
Korea 

To establish agreements on exchange of fisheries research, 
promotton of sanitary condrtrons of shellfish, and other related 
purposes. 

Unrted States and Canada To provide for cooperatrve efforts toward the sanitary control of 
the shellfish exported to the United States. (Simtlar agreements 
have been established with other foreign governments.) - 

NMFS and FDA To establish Improved cooperation and coordrnatron on frshenes 
research efforts for more efficrent use of federal resources. 

FDA and ISSC To foster and improve the sanrtatron and quality of shellfrsh In th 
United States. 

FDA, NOAA, EPA, and Fish and 
Wildlife Service 

To Improve cooperatron and coordinatron of monrtorrng efforts al 
avoid duplication of work on shellfish-growrng waters to maximrz 
the federal resources devoted to monitoring estuarrne coastal al 
other waters, especially shellfish-growing waters. 

FDA and NMFS To Increase and Improve efforts In the enforcement of laws 
against the rllegal harvestrng, transportation, export, Import, salt 
and purchase of molluskan shellfish. 

U S Department of Agriculture and 
Department of Commerce 

To establrsh working agreements for developing federal standarc 
for federal procurement of food items, including fish and fishery 
products. 

FDA and NMFS To set forth working relationships for each agency to effectrvely 
discharge Its responsrbrlitres related to the rnspectron and 
standardrzation activities for fishery products 
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Appendix VI 

Major Contributors to This Report 

Resources, 
Community, and 
Economic 

John H. Luke, Associate Director,(ZOZ) 275-6111 
Frank V. Subalusky, Group Director 
Glen Trochelman! Assignment Manager 
Richard E. Iager, Evaluator-in-Charge 

Development Division, 
John A. Thomson, Evaluator 
Gregory D. Knight, Writer/Editor 

Washington, D.C. Benjamin F. Grassi, Typist 

Atlanta Regional 
Office, Atlanta, 
Georgia 

Charles R. Chappell, Regional Assignment Manager 
Richard J. Wade, Site Senior 
Linda S. Lootens, Evaluator 
Lori M. Webster, Evaluator 

Boston Regional 
Office, Boston, 
Massachusetts 

Thomas J. McGrane, Regional Assignment Manager 
Bruce Skud, Site Senior 
Elmer L. Johnson, Evaluator 

Seattle Regional 
Office, Seattle, 
Washington 

Charles D. Mosher, Regional Assignment Manager 
Walter R. Eichner, Site Senior 
Barbara A. Billinghurst, Evaluator 
Virginia B. Proano, Evaluator 

- 

(082154) 

U.S. S.P.0. 1C”2-2C:-749:8C228 
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